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FOREWORD 


Australia has a vast land area, and a low population 
concentrated in near-coastal regions of the southern half. 


These geographical factors have been used as arguments 
against the use of volunteer biologists in surveying 
Australia's biodiversity. Ten years ago the Royal 
Australasian Ornithologist's Union (RAOU) was active in 
promoting the 'Atlas of Australian Birds' project. The 
success of the project defied the doomsayers and those who 
insisted it "couldn't be done". The resultant publication 
now ranks as one of the best distribution Atlases, and has 
won praise and acclaim around the world. 


While the RAOU project was in full swing Stephen Hopper in 
Western Australia became interested in similar projects 
involving flora. His work with that of others resulted in 
the FLORAPLOT system being established to store information 
on and map the distribution of Western Australian Flora. 


In 1983 the Australian Biological Resources Study (ABRS) 
became interested in establishing a nationwide distribution 
study of a significant plant genus.  Fortuitous interaction 
with Stephen Hopper's group in Western Australia resulted in 
the "Banksia Atlas" program - run by the Western Australian 
Department of Conservation and Land Management, with funding 
support from ABRS. As Western Australia had the lion's 
share of Banksia species it made sense for the project and 
the national coordinator, Anne Taylor, to be based in Perth, 
with substantial support in eastern Australia provided by 
Roger Hnatiuk in the Bureau of Flora and Fauna. 


The result of the three-year study is this book 

"The Banksia Atlas". It represents a significant effort by 
many members of the community led by the enthusiasm of 
Stephen Hopper and Anne Taylor. The Atlas has vastly 
improved our detailed knowledge of Banksia, and helped the 
discovery of two new species and a range of infra-specific 
taxa. I hope it will be the first of many such studies and 
publications. Certainly our ability to understand and 
therefore manage adequately these beautiful plants has been 
tremendously improved. "The Banksia Atlas" is more than 
just a fascinating book - it is a conservation tool of great 
power. 


All concerned with its production, from national 
coordinators to state leaders and, most importantly, 
individual contibutors, deserve not only praise but the 
thanks of the community for helping in the mapping and thus 
production of this volume. 


Peter Bridgewater 
Bureau of Flora and Fauna 
December 1987 
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INTRODUCTION 


Where do the 75 species of 
Australian banksias grow in the 
wild? This book reports on a 
project aimed at addressing the 
question in a novel way for 
Australian plants. Rather than 
attempting to map each species 
from exhaustive field surveys, 
the project sought the assistance 
of volunteers in all States and 
Territories. The Department of 
Conservation and Land Management 
Provided a central computerised 
data processing facility and 
Supporting materials for 
recording observations in the 
field. The volunteers provided 
the labour, contributing 
observations made in the wild at 
their own expense. 


The outcome of this project, The 
Banksia Atlas, attests to the 
enthusiasm, diligence and 
competence of the volunteer 
contributors. In the short space 
of three years (1984-1986), the 
banksias were mapped and studied 
at a level of detail surpassed in 
few groups of Australian plants. 
Hundreds of people became 
interested in banksias and new 
Species were identified. 
Banksias turned up in unexpected 
places. Significant 
contributions were made to 
knowledge of their response to 
fire, to the timing of flowering 
and new shoot growth, and on the 
habitats in which they grow. 
Many conservation problems were 
elucidated and promising areas 


for further research have been 
identified. 


Thus, the Atlas complements 
existing literature (Holliday and 
Watton 1975; George 1981, 1984) 
in providing accurate maps and a 
compendium of ecological and 
reproductive information on 
banksias as recorded by 
contributors. No attempt was 
made to review the literature on 
banksias comprehensively. This 
was considered beyond the scope 
of the present work. 





We hope that this Atlas is the 
forerunner of many. The project 
has demonstrated that public 
participation in plant 
conservation research does work, 
and work well. There is a rich 
field here for future 
collaboration between volunteers 
and those professional botanists 
willing to venture into this 
stimulating and rewarding arena 
of inquiry. 


Why banksias? 


In a national project such as 
this, the choice of plants to be 
mapped is of fundamental 
importance. It is desirable that 
the plant group occurs in all 
States and Territories. It 
should consist of a manageable 
number of species whose 
distinguishing features are well 
documented and easily learnt by 
interested volunteers who may 
lack formal botanical training. 
A well-written inexpensive field 
guide supported by a detailed 
modern taxonomic revision is 
highly desirable. And lastly, a 
Strong aesthetic appeal to people 
of all ages and walks of life is 
a central ingredient to the 
Success of an Atlas dependent on 
volunteer contributions. 





In view of these points, banksias 
were a natural choice for the 
Atlas. They rank alongside 
eucalypts and wattles as among 
the most distinctively Australian 
native plants known. to the 
public. The majority of banksias 
have characteristic leaves and 
big colourful flower spikes that 
make each species easy to 
recognise. A recent taxonomic 
treatment (George 1981) and books 
(Holliday & Watton 1975; George 
1984) were available during the 
Atlas as aids in learning to 
identify species. 


Banksias have wide appeal among 
horticulturists and wildflower 
enthusiasts. Their showy flowers 
and rich nectar production 
attract birds and mammals into 
home gardens. A thriving 


vii 


cut-flower export trade exists in 
many banksias, which are grown 
increasingly on farms as a crop 
to supply markets, mostly in 
Europe (Burgman & Hopper 1982). 


A growing scientific literature 
has highlighted the importance of 
banksias in natural ecosystems. 
Many species are dominant trees 
or shrubs in vegetation types 
across Australia. They play a 
central role in providing food 
and shelter to a wide range of 
native animals and plants. The 
banksias themselves are masters 
of deriving food from 
nutrient-deficient sandy soils. 
They use a dense mat of fine 
proteoid roots near the soil 
surface to accomplish this. 


Thus, the conservation of 
banksias in the wild is important 
for aesthetic, economic, 
Scientific and biological 
reasons.  Accurately mapping 
their distribution is a vital 
first step in a conservation 
program. Armed with such 
knowledge, it is then possible to 
determine which species occur 
within protected areas such as 
national parks, and which do not. 
Rare and endangered species can 
be identified and appropriate 
management actions planned to 
ensure against their extinction. 


We note with particular concern 
that many of the most beautiful 
Western Australian banksias are 
highly susceptible to the dieback 
fungal pathogen Phytophthora 
cinnamomi (Fig. 12). In Western 
Australia, this fungus has 
infected many banksia communities 
along the south coast and in the 
forest regions and continues to 
spread. 


An essential tool in monitoring, 
and hopefully controlling, the 
spread of the dieback fungus is a 
comprehensive data bank and set 
of maps for the species most 
susceptible to its effects. 
was one of the many potential 
uses of the Atlas that provided 
an additional stimulus to the 


This 
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Atlas. 


choice of the banksias as a 
Suitable group to map. 


Reliability of the Atlas data 


Before describing in detail how 
the Atlas was organised (Chapter 
1), and its major achievements 
and findings (Chapter 3), we wish 
to comment briefly on a 
frequently-asked question "How 
reliable are the Atlas maps and 
associated data?". This concern 
is often raised by botanists who 
consider that voucher herbarium 
specimens need to be collected so 
that any future queries about 
incorrect identifications can be 
answered. 


Clearly, this course of action 
was not possible for The Banksia 
An influx of 24 781 
Specimens, one for each mapping 
record, over a two year period 
would have strained the resources 
of existing Australian herbaria 
to the limit, especially given 
the size and bulk of herbarium 
Specimens of Banksia. Moreover, 
with a modern taxonomic revision 
and well-illustrated guides 
available, identification 
problems exist for only a few 
groups of species in Banksia. 


Thus, it was considered to be 
inappropriate to request voucher 
Specimens from contributors as a 
routine exercise. Nevertheless, 
as described in detail in Chapter 
1, sight records were subjected 
to rigorous examination, checking 
and rechecking by the State and 
national coordinators and by 
computer validation routines 
(e.g. checking if the latitude 
and longitude of a record fell 
within the coordinates of the 
shire recorded on the sheet). 
Moreover, specimens were 
requested when an identification 
problem arose or a significant 
range extension was reported. 
Having mapped herbarium specimen 
collection sites for each Banksia 
to compare with the Atlas data 
(Chapter 5), we are confident 
that the Atlas maps of sight 
records contain less errors than 





localities given on herbarium 
sheets. 


We are also sure that this Atlas 
is not the last word on Banksia 
distributions. Contributors 
recorded banksia areas with 
varying thoroughness depending on 
accessability and other 
constraints. Also, the 
distribution of a species is 
dynamic, changing through time as 
populations become extinct or new 
colonies establish. The present 
Atlas should be viewed, 
therefore, as a slice in time, 
accurately mapping a sample of 
populations of each banksia. 
Future workers will, no doubt, 
correct errors of omission, and 
document changes in the status of 
populations recorded here. 


In the case of the associated 
Atlas data on habitat, fire 
response, pollination etc., there 
were some problems (described in 
Chapters 2 and 5) for some fields 
of information, and we caution 
readers where appropriate. 
However, most such information 
recorded by contributors has been 
carefully checked and appears to 
be accurate. 
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l. HOW THE ATLAS PROJECT WAS 
ORGANISED 


This chapter provides information 
on how The Banksia Atlas 
originated and how it was 
Organised. Reasonable attention 
to detail is provided so that the 
lessons learnt in this first 
national plant atlas can benefit 
the development of similar 
projects in the future. 


BACKGROUND 


In a country the size of 
Australia with only a relatively 
Small number of professional 
botanists located mainly in 
capital cities, the potential for 
volunteers to assist in the 
collection of scientific data is 
enormous. The Banksia Atlas was 
a three-year project (1984-1986) 
which sought to explore this 
potential. 


Previously, there had been plant 
recording schemes at the State 
level, but as an Australia-wide 
mapping project relying entirely 
on volunteer contributors, The 
Banksia Atlas was the first of 
its kind. 


This approach had been used 
Successfully in other countries, 
particularly the United Kingdom, 
whose Atlas of the British Flora 
(Perring & Walters 1962) was 
published on the basis of records 
contributed by amateur plant 
enthusiasts throughout the 
country. In Australia, the Royal 
Australasian Ornithologists' 
Union (RAOU) enlisted 3 000 
volunteers over a five-year 
period (1976-81) to provide 
records for The Atlas of 
Australian Birds (Blakers et al. 
1984). Its success prompted 
botanists to consider whether the 
same thing could be tried with 
plants. 


Between 1979 and 1983 S.D. Hopper 
from the Western Australian 
Department of Fisheries and 








selected PET S Sasa iS 
(Anigozanthos) and orchids as the 
subjects for two pilot projects 
to test the feasibility of 
computer-based flora mapping and 
of using volunteers for field 
recording. A special computer 
program, FLORAPLOT, was 
developed, which allowed point 
plotting of locations according 
to a number of specified 
criteria, e.g. by species, 
flowering time, geographic area. 


During 1983 discussions took 
place between the Australian 
Biological Resources Study (ABRS) 
and the Department of Fisheries 
and Wildlife over setting up the 
first national plant atlas. It 
was decided to focus on one 
high-profile group of plants and 
the unanimous choice was 
banksias. At that time the 
distribution of banksias was 
known largely on the basis of 
herbarium specimens, some dating 
back to 177@, which were plotted 
on maps in a revision of Banksia 
by George (1981). Two other 
publications, A Field Guide to 
Banksias by I. Holliday & G. 
Watton (1975) and The Banksia 
Book by A.S. George (1984), had 
shown the general distribution of 
each species as blacked-in areas 
but these maps did not show all 
isolated pockets or gaps in 
distribution. It was considered 
useful to see how the present 
situation compared and to see 
what degree of coverage could be 
achieved by a large number of 
plant enthusiasts. 





Approval for The Banksia Atlas 
was given and the project began 
in February 1984. Joint funding 
by ABRS and the Department of 
Conservation and Land Management 
allowed the appointment of a 
full-time national coordinator 
based in Perth, Western 
Australia. Five months to 
design, test and produce the 
final recording kit allowed the 
project to go public in July 
1984. Two years later (31 August 
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1986), the recording phase ended. 
1 017 recording kits had been 
sent out and approximately 13 000 
record sheets received, 
representing some 25 000 records 
of taxa. 


ADMINISTRATION 


The national coordinator (Anne 
Taylor) was based at the Western 
Australian Wildlife Research 
Centre. It was appropriate to 
base The Banksia Atlas in Western 
Australia since 57 of the 72 then 
known species occur in that 
State. Moreover, staff at tue 
Wildlife Research Centre had six 
years' experience in running 
pilot plant atlas projects on 
kangaroo paws and orchids. 


The national coordinator was 
responsible for the day to day 
running of the project. 
Recruiting and encouraging 
recorders, compiling and sending 
out recording kits, organising 
workshops and field trips, giving 
talks to interested groups, 
answering queries, checking and 
double checking record sheets, 
producing newsletters and interim 
maps, doing banksia field work 
and filling in record sheets, and 
a mountain of clerical work all 
fell within the domain of the 
national coordinator. Throughout 
the project, administration 
remained largely centralised. 
Although producing a heavy 
workload, the undoubted benefit 
was an overall standardisation of 
procedures. Potential problems 
relating to variable 
interpretation of requirements 
were reduced to a minimum. 


State Coordinators 


A volunteer coordinator was 
recruited from each State and 
Territory excepting Western 
Australia and the Northern 
Territory which were covered by 
the national coordinator. This 
allowed the initial checking of 
record sheets to be carried out 
within that State. A State 
coordinator's other duties 
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included help with banksia 
identification or problems with 
record sheets, organisation of 
field trips, giving talks to 
interested groups, identifying 
areas in need of special coverage 
and directing volunteer's 
recording efforts accordingly. 

In practice, most State 
coordinators found the time taken 
to edit record sheets and advise 
on recording problems was as much 
as they could cope with. Several 
volunteers commented that they 
would have liked their State 
coordinator to take a more active 
role particularly in organising 
field trips. Whilst State 
coordinators agreed that this 
would be good in theory, all but 
one said that they hadn't had 
time to do it. 


In order to check the locations 
specified on record sheets, State 
coordinators required detailed 
maps of their State. Some 
already had a comprehensive 
collection and were prepared to 
purchase those they needed to 
fill in the gaps. Others had no 
maps at all. For them to have 
purchased an entire collection 
for their State would have been 
prohibitively expensive. By 
supplying them with a few “key' 
maps of banksia-rich areas, the 
problem was partly overcome. 

When record sheets came in from 
other areas they used the 
Reader's Digest Atlas of 
Australia (scale 1:1 000 000). 
Although adequate for checking 
approximate locations, it was not 
good enough when people were 
recording to the nearest 30" (909 
m) or 10" (380 m). Inability to 
accurately check a location first 
time round (i.e. at State 
coordinator level) meant that the 
national coordinator had to write 
back to the original recorder for 
confirmation. This increased the 
administrative load considerably. 
Access to detailed maps is an 
essential part of coordinating a 
project like The Banksia Atlas. 
Future projects should always 
allow for sufficient funds to 
purchase detailed maps whenever 
they are needed. 


Personal Communication and 
Feedback 


Personal communication was given 
a high priority throughout the 
project. All letters and queries 
were answered personally and 
"Standardised" replies avoided. 
When a volunteer sent in their 
first record sheets, a letter of 
thanks was always sent. If 
necessary, recording errors were 
pointed out and advice given on 
correct recording techniques. If 
they had sufficient time, State 
coordinators took on this 
additional task. 


Towards the end of the recording 
phase a questionnaire was sent to 
all registered volunteers with 
the aim of obtaining feedback on 
the project. In their returns, 
volunteers expressed a very high 
level of satisfaction with the 
communication they had had with 
both national (99%) and State 
(93%) coordinators. Many also 
commented on the quality of the 
personal attention they had 
received, saying that it had been 
a strong inducement to maintain 
their recording activities. 


Constructive, positive feedback 
from coordinators is an essential 
part of a project like The 
Banksia Atlas.  Undoubtedly there 
are some "hard core" volunteers 
who would continue recording with 
or without any feedback but for 
the majority the more feedback 
provided the greater their 
recording activities. 


Volume of clerical work 


The amount of clerical work 
generated throughout the project 
was very large and should not be 
underestimated for future 
projects. Without the help of 
temporary part-time assistants 
the project was in danger of 
floundering under a mountain of 
paperwork. Successive attempts 
were made to attract voluntary 
help to assist at office 
headquarters, but few offers were 
forthcoming. 


Compared with other Atlasses and 
their administration, this 
reluctance was surprising. It 
was probably due to a number of 
factors including (i) the 
location of the Wildlife Research 
Centre some way out of Perth, 

(ii) association of the project 
with a government department and 
therefore a feeling that paid 
employment should be forthcoming, 
(iii) the lack of an already 
existing group to identify with 
(in contrast to The Bird Atlas 
and RAOU), (iv) the reluctance of 
most plant enthusiasts to give up 
more than a certain amount of 
their time to banksias, when 
other plants were also demanding 
their attention. 


RECRUITING 


For the first six months of the 
project (July - December 1984) 
the main recruiting effort was in 
Western Australia. From January 
1985 to September 1985, attention 
was focused on the eastern 
States. All active recruiting 
ceased in September 1985. A few 
volunteers continued to ask for 
and be sent kits up until June 
1986, two months before the 
recording phase ended. 


To begin with, anyone expressing 
interest in the project was sent 
a recording kit. However, it was 
soon realised that many enquiries 
were based on fairly inaccurate 
information about the project. 
Also the number of volunteers 
joining the project was 
outstripping the national 
coordinator's ability to cope 
with the paperwork. Recruitment 
was accordingly scaled down and 
became more selective. It was 
decided to first send an 
information sheet about the Atlas 
to any interested person, 
followed by a recording kit if 
the enquirer asked for one. Such 
an approach is recommended for 
any future projects. 


The main method of recruitment 
was to organise workshop/semin- 


ars and field trips among special 
interest groups, e.g. Society 
for Growing Australian Plants, 
Wildflower groups, Naturalists' 
Clubs, "Friends" of National 
Parks, etc. This proved a very 
effective method of advertising 
the project. Presented with the 
immediacy of the task and its 
relevance to the local situation, 
volunteers responded with 
enthusiasm. Personal contacts 
were established between 
volunteers and the coordinator 
and between volunteers within a 
group. The latter could provide 
a social framework for future 
recording activities, and could 
also act as a "Self-help" group 
if problems arose. The emphasis 
in both talks and field trips was 
on training volunteers to become 
competent recorders. This meant 
learning to identify the various 
local banksias as well as 
practising recording techniques. 
Taking part in such training 
sessions gave volunteers a 
greater sense of confidence in 
their recording abilities. 


During 1985, the national 
coordinator spent almost four 
months away from Western 
Australia recruiting and meeting 
volunteers in all other States 
and the Australian Capital 
Territory. By the end of the 
project a total of 36 
workshop/seminars and 27 field 
trips had been held with an 
estimated 1 000 people attending. 
Additional meetings/field trips 
etc. had been organised by at 
least one of the State 
coordinators. 


Other methods of advertising 
included the production of an 
audio visual, articles in 
magazines/journals etc., 
newspaper reports, and talks on 
radio. A few direct approaches 
to certain people were also made, 
this method always proving 
successful. 


In the questionnaire, volunteers 


were asked how they had heard 
about the Atlas. Results are 
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summarised in Table 1. It should 
be noted that volunteers could 
tick more than one box and 
therefore percentages add up to 
more than 100. The results 
clearly reflect the way in which 
the project was publicised. In 
second place, "word of mouth" 
suggests that a project will 
largely advertise itself where 
people see clear benefits, and 
also enjoy taking part in the 
work. 
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Table 1. How volunteers heard 
about the Atlas. 

Publicity Occurrences 
Magazine 43 (10%) 
Local newspaper 46 (112) 
National newspaper 24 (6$) 
Radio 12 (38) 
Word of mouth 99 (24%) 
Professional network 46 (113%) 
Special interest group 215 (52%) 
Other ial (32) 
Total no. of returns 410 (1803) 


Advertising the Atlas was in no 
way exhaustive because, as 
already explained, saturation of 
the national coordinator's 
resources was reached at an early 
Stage. Also, it was considered 
more important to maintain 
personal contact with existing 
recorders, to train them to a 
high standard of recording, and 
to provide them with as much 
feedback as possible so that they 
could carry on their recording 
activities most efficiently, than 
to give greater attention to 
attracting more people to the 
project. With hindsight, this 
decision proved correct. 


It is also clear that not enough 
recruiting effort was directed at 
the farming community. Those 
farming families who did 
contribute provided records which 
were invaluable, coming largely 
from privately owned areas of 
natural vegetation, which are 
generally inaccessible to passing 
recorders. Articles were planned 
for relevant farming magazines 


e.g. The Countryman, The Western 
Farmer, and also visits to 
Country Women's Association 
groups and country schools were 
intended, but none eventuated due 
to the lack of time and 
resources. 


A small number of school children 
expressed interest in the project 
and were sent recording kits. 
Their initial enthusiasm, 
however, soon disappeared. It 
was evident that the record sheet 
was too complex for most of them. 
Also they required the support 
and enthusiasm of a school 
teacher or interested parent to 
assist with their recording. It 
was beyond the resources of the 
national coordinator to provide 
the frequent reminding and 
reinforcement that children often 
require. 


Several professional botanists or 
biologists showed interest in the 
project and were sent recording 
kits. However, the number of 
completed record sheets they 
Submitted was very low, most 
expressing that lack of time 
prevented them contributing to 
the project. However, they did 
serve to advertise the project, 
e.g. among students and 
colleagues. 


THE RECORDING KIT 
The following components 


the recording kit. They 
illustrated in Figs 1-5. 


made up 
are 


- An introductory letter (Fig.l). 

. An Instruction Booklet and 
Supplementary Field Guide 
(Fig. 2). Detailed 
instructions and worked 
examples showing how to fill 
in the record sheets formed 
the first half of the booklet. 
The second half comprised a 
field guide to supplement and 
update A Field Guide to 
Banksias by I. Holliday and 
G. Watton. At the start of 
the project this was the only 
identification text available. 


A recent revision of banksias 
(George, 1981) meant that, by 
itself, this text was no 
longer adequate. 


. A pad of 100 computer-based 
sight record sheets with all 
information coded 
alphabetically or numerically 
(Figs 3 & 4). 


. A pocket-sized field notebook 
designed to provide reminders 
of data to be noted in the 
field for later transferral to 
sight record sheets (Fig. 5). 


. For W.A. recorders only, a 
1:1 000 000, scale map showing 
National Parks and Nature 
Reserves, and lines of 
latitude and longitude. 
Similar maps were not 
available for the other 
States. 


. Copies of all past and present 
newsletters. 


DATA COLLECTION 

Only banksias growing in the wild 
were to be recorded. Generally, 
the status (wild or cultivated) 
of any banksias was obvious. 
Whenever there was any doubt, 
inquiries amongst local people 
usually solved the problem. 





Any contributor could send in 
record sheets from any part of 
Australia. Some began by 
recording the banksias of their | 
home area, but many did not, | 
apparently thinking that they 
were either not relevant or 
interesting enough, or that they 
must have already been recorded. 
For these people, field trips to 
unknown territory was what was 
required. Many non-contributors 
apparently had the same attitude. 
In the returned questionnaires, 
"unable to get away on field 
trips" was the main reason 
specified for not contributing to 
the project. This attitude 
towards recording local plants 
may occur in future projects. 
Every effort should be made to 
overcome it, as local people have 
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State Date of Observation 
BANKSIA ATLAS — SIGHT RECORD SHEET Observer code Yr Mn OY No. for dav 
s: WA Rugge m 
Use BLOCK LETTERS to fill in blank boxes [C] inserting one letter per space. 12 12 + 
Shaded boxes [J are “for office use only” HABITAT me dit Mashna CON 
On dashed lines. 2 use own handwriting. [RIT] MAS) l 
5 ape arf tis) "a 
Write zero as “Ø”, seven as "7", letter i as “I”, letter Z as ET E mate, 
of tU code (x x x * no slope) 
: Y= (first 
Map used and seale WA. Nak. Parks | Nature Reserves |:1,00g 000 ilm Bs Ww 
LOCALITY Locality Name of Local Authority (Shire ete. 22M etas 
Resolution Local Authority 
o d E = Pandacegen .. ue ca MarR 
[snae sas B | cod um um 
72345678 9 10 1 121 le is 16 7 38 39 20 21 / Streight line distance pretio d I 
Cet prese E (gs 
i š Nearest named place (last digit $ ) place TT recorded f f above, please specify. 
NIP à M “x” (= other) recorded for any of above, pleas i 
NPIBADIGIINGAIRRA LLLLLLLLLLLI) LIS Su. 
Further details of location ( Mirstterted | 7 
4 7 8 |j 14 15 16 17 18 19 20 21 22 23 24 26 27 28 29 3) 31 32 33 34 35 36 diea v sisesma 
L | A L NI vo If yes, approx, number of 
N Y| [EE] g «| | Signs of Fire? months 996. (Ø = less than 1 month) 
37 38 39 40 41 42 43 44 45 46 47 4& 49 50 51 52 53 54 55 36 57 58 59 60 61 62 63 6i 65 66 67 68 69 70] kt kez |—— last digit) 
Reserve or P Reserve E EA ree 
National Park? eserve number class " ci i 
Dominant species at Record Locality:. a cd Pd A RS 
P Y=yes — Reserve/Park " Y P; & > 
ig) lis "untBadeegpe Net Por Rake m 
BANKSIAS PRESENT 
Popu New Response Average 
Species ShrubiSi aton. Flower. Shoot TER height imajresl Pollinator 
Sn restri eode "eode. growth? Sese "imagh code Specify Name of Pollinator it Known 
fs} m E. Mir bD | LLL 
7 8 E 10 1r 12 1 14 15 16 1 1 19 20 21 / 
Ve Gs 1 
[o[8] B.menziesii MENI Ss wg mW [UHkite. cheoked hane- [ T T J 
rar} 3 45 6 7 Ú 9 10 i6 17 15 eater. 19 20 2! 
(oTg] . feiss] N 
xA 2 $456 7 8 9 10 n 12 13 14 15 16 17 18 19 20 20! 
[o|] [ 
iai TINIU "a * m 10 3 12 13 14 15 16 17 18 Ü " "Cs die 19 20 21! 
[BIS [34 Number of Banksia species at this Locality Additional Remarks: SIMM wer SpiKes el Menzies Snopped/ bitten 
[FE] 
4 5 6 2 s 9 1 1 12 13 16 1$ 16 27 je 19 20 2 22 23 off. CocKateos ? 
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Locality Resolution 
Codes 


ACT 
NSW 
N. Terr. 


11" 22107 324307 
4-1 $210 6-30 


7a 


Landform 
Codes 


Hill/mountain top. 
Steep slope (> 20°) 
Gradual slope (<20°) 


Species Codes 


* First 3 letters of a species’ name = species code EXCEPT 
B.candolleana= CAD , B.canei = CAE 


GRA 
GRO 


grandis 
grossa 


Tas 

aia. 

Sth. Aust. 
Vic. 

West. Aust, 17 


3- 


Codes 


sandy 

loamy 

clayish 

gravel 

rocky 

laterite 

peaty 

sand over laterite 
sand over rock 
other 


s 
t 
c 
G 
R 
T 
P 
N 
v 
x 


Population Size 
Codes 


1-14-10 
2 = 10-100 
3 = more than 100 


Response to Fire Codes 


K = Killed by fi 


Altitude Resolution 


50m 
5 = 250m 


Valley bottom or swale 
Rock outcrop. 

Flat 

‘Seasonally wet swamp 
Lake edge 

Riverbank or dry bed 
Other 


Codes 


5m 2= 20m 
4 = 100m 


6 = 500m 


Soil Colour Vegetation Structure 


odes 


GR* 
ss = 
Ls = 
MA* 
wee 


Grassland 

Small shrubs (< 2m) 

Large shrubs (>2m) 

Mallee 

Woodland 

FT = Forest 

RF = Rainforest. 

CF = Cleared farmland/plantations, orchards etc. 
XX = Other 


xz«s2x0- 


Flower Codes 
majority in bud 
majority in full flower 
mainly old flowers and/or immature fruiting cones 
no flowers 


Pollinator Codes 


— no seedlings present 


Hoo 
itt 
INC 
INT 
INTI 
benthamiana INTC 
biechnifolis 
brownii 
burdettii 
caleyi 
candolleana" 
canei" 
chamaephyton 
coccinea 
conterta 
* var, conterta 
"var, penicillata 
cuneata 
dentata. 
dryandroides 
elderana 
elegans 
ericifolia 
* var. ericifolia 
"ovar 
gardneri 


macrantha 


hookerana 
ilicifolia 
incana 
integrifolia 
var. integrifolia 
var, compar 
var, aquilonia 
laevigata 
subsp. laevigata 
” subsp, fuscolutea 
lanata 
laricina 
lemanniana 
leptophylla 
lindleyana 


littoralis 
seminuda 
lultfitzii 
marginata 
media 
meisneri 
* var, meisneri 
^" var, ascendens. 
menziesii 


micrantha 


occidentalis 

oreophila 

ornata 

paludosa 

petiolaris 

pilostylis 

plagiocarpa 

praemorsa 

prionotes 

pulchella 

quercifolia 

repens 

robur 

saxicola 

scabrella 

sceptrum 

serrata 

soləndri 

speciosa 

sphaerocarpa 
var, sphaerocarpa 
var. caesia 

var. dolichostyla 

spinulosa 


var. spinulosa 


“var, collina 


var, cunninghamii 


telmatiaea 


S = Killed by fire — seedlings present 

L = Not killed — resprouting from below 
ground 

T = Not killed ~ resprouting from trunk 


Bees, Wasps, Ants (Hymenoptera) 
Beetles (Coleoptera) 

Flies (Diptera) 

Other 

No pollinator observed 


. gardneri 
brevidentata 


nutans 
"var, nutans 
hiemalis “var, cernuella 


oblongifolia 


tricuspis 
verticillata 
victoriae 


violacea 





Fig. 4 Computer codes for Banksia species, habitat and other data as they appeared on 
the reverse side of each Sight Record Sheet. 


the best knowledge of their local 
flora and are best suited to 
record it. 


Duplication of recording for any 
particular area was an initial 
concern expressed by many 
volunteers but in fact it rarely 
happened. In any case, a 
duplicate record would more than 
likely have occurred at a 
different time of year and would 
provide new data on aspects such 
as flowering, new shoot growth 
and pollinators. 


Interim Maps and Newsletters 


Two sets of interim distribution 
maps were sent to all 
contributors in July 1985 and 
December 1985 and one extra set 
was sent in October, 1985, to 
contributors from the eastern 
States. These three sets of maps 
Served to illustrate areas and 
Species that were already well 
COvered and so indicated to 
volunteers where their future 
efforts were most needed. The 
extra set to the eastern States 
Showed localities known from 
herbarium specimens as well as a 
Prediction of potential areas 


- 28- 
General Area 
LOCALITY: In your oun words note down the exact 


location of the record locality. If possible, 
mark the position on a map as well. 


HABITAT: Note the habitat of the record locality. 


Dther habitat notes: 





based on the BIOCLIM method 
(Busby, 1984, Nix, 1986). 

other important role was to 
demonstrate that the project was 
producing useful results. Fig. 6 
illustrates Banksia behthamiana 

maps as they appeared in Interim 


Maps I and II. 


More detailed distribution maps 
for each State were sent to the 
relevant State coordinator and to 
any special interest groups who 
had been visited by the national 
coordinator. Volunteers were 
also advised that detailed 
distribution maps of any 
Specified area were available on 
request. Towards the end of the 
project, Western Australia was 
studied in detail to determine 
which areas, if any, remained 
poorly covered. Areas So 
identified were given special 
attention with letters written to 
both registered and prospective 
volunteers in that area and 
copies of the relevant 
distribution maps sent out. A 
few keen Perth volunteers also 
made lightning visits to such 
areas. Some other States 
received similar treatment, 
others not so, depending on the 


Their 


-29- 


BANKSIAS PRESENT. Note the following details 
about any Banksias present : Name; Average 
height; size of population within record , 
locality; Flowering.stage; Newsheet growth?; 


Response to fire?; Pollinators? 


Fig. 5 Sample pages from the field notebook provided to Atlas contributors. 





availability of the State 
coordinator's time. 


Whereas distribution maps were 
sent only to volunteers who had 
sent in at least one record 
sheet, newsletters went to all 
persons who had received a 
recording kit. It was hoped that 
continued receipt of the 
newsletters might stimulate into 
action those volunteers who had 
not yet started recording. Ina 
number of cases this did occur, 
though by the end of the project 
68% of those people who had been 
sent recording kits had not 
contributed a record sheet. The 
RAOU had found a similar level of 
non-participation. In projects 
of this nature it seems that a 
fairly high drop-out rate is 


likely and should be planned for 
accordingly. 


The importance of the five 
newsletters in the coordination 
of the project cannot be 
overemphasised. They acted as a 
link between recorders all over 
Australia, informing them of 
Progress and enabling them to 
learn of the trials and triumphs 
of their colleagues. They also 
served simply as a reminder about 
the Atlas, causing records lying 
dormant in volunteers' field 
notebooks to be hastily 
transferred to record sheets. 
Following publication of each 
newsletter there was a noticeable 
increase in records received. 


The newsletters included reports 
and illustrations of unusual 
banksias. There were also 
articles covering identification 
of difficult species. 

Forthcoming meetings and field 
trips were advertised, and a 
brief account given of the 
national coordinator's activities 
during the previous few months. 
Those parts of the record sheet 
that were causing particular 
problems were highlighted and 
additional instructions provided. 
Volunteers were encouraged to 
contribute both articles and 
illustrations for the newsletter 
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and did so with enthusiasm. 
varied from the serious, e.g. 
"Some notes on leaf variation in 
the Banksia spinulosa complex in 
N.S.W.", to the not so serious, 


Oeo Ed gts ake 


They 


Use of Sight Record Sheets and 
Field Notebooks 


When recording in the field, 
volunteers had the option of 
using record sheets directly or 
making notes in the field 
notebook and at a later stage 
transferring these data onto the 
record sheets. Most people opted 
for the latter. Although 
initially it seemed to be a 
duplication of effort, in fact it 
was much easier to use this 
method than to be continually 
altering data which had already 
been entered on the record sheet. 
There was also the convenience of 
using a pocket sized notebook in 
the field compared to a pad of A4 
Sized record sheets. 


Volunteers were asked to retain a 
carbon copy of every record sheet 
they submitted and a sheet of 
carbon paper was included in the 
kit. Not only could this act as 
a record of their own 
achievements, but if a record had 
to be queried it would simplify 
the process of investigation. 


Use of Maps 


There were no set maps which had 
to be used for working out 
details of locations. Volunteers 
could use whatever maps were 
available to them. This was the 
only practical option in a 
country as large as Australia 
where volunteers could not be 
expected to purchase a whole 
range of one particular type of 
map. Also, although the 1:166 
000 Natmap series covered most 
parts of Australia where banksias 
occur, it was not readily 
available throughout the country. 
When volunteers in country areas 
found it hard to obtain a certain 
map, then there was little point 
in insisting on its usage. In 


114° 116° 118° 120° 122° 124° 


Camarvon 





BANKSIA BENTHAMIANA X 9 records | 





Geralton 


o Kalgoorlie 


Esperance 


0 km 200 
J ——— 





112° 114° 116° 118° 120° 122° 124° 
B. benthamiana - 8 of the 9 sight records are around Wubin (Mr and 
Mrs Smith). The ninth is from near Kulja (H. Hoffman). Herbarium 


records indicate another population based around Mullewa - 
volunteers please investigate. 


115° 116° 117° 118° 





BANKSIA BENTHAMIANA X 20 records | 





xx 
e Northampton 
Geralton 29* 


“a 
I 
ct T 





sii 








114° 115° 116° 117° 


B. benthamiana - the missing population from east of Mullewa has been 
found by P. Engler. Volunteers please investigate areas between this 
population and the one around Wubin for new sightings. 


Fig.6 Maps of B. benthamiana produced for the Interim Map Series I [top] and // 


[bottom ]. 11 
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"It seems to have started since I joined the Banksia Atlas Programme." 


Drawn by Rosemary Opala. 


Fig. 7 Newsletter contributions. 
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practice, most people used either 
Natmaps (scale 1:100 0090), the 
Reader's Digest Atlas of 
Australia (scale 1:1 000 000) or 
in Western Australia, the map 
that had been supplied in the 
recording kit (scale 1:1 000 
000). The 1:50 000 Forests 
Department Maps in Western 
Australia were also used 
frequently. 


Problems with Map Work and the 
Record Sheet in General 


For many volunteers, map work 
presented the biggest problem. 
Errors in recording latitude and 
longitude were numerous, 
especially in the early stages of 
the project.  Gradually, 
volunteers became more Iis yen ene 
and errors were reduced. 


Additional difficulties 
experienced with the record sheet 
are considered in detail in 
Chapter 2. Most problems arose 
from (i) the cut and dried nature 
of categories on the sheet, which 
often seemed to need qualifying 
(not acceptable as the sheet was 
designed to provide computer 
input), (ii) the difficulty of 
establishing a universally agreed 
and remembered meaning for such 
terms as "woodland", "forest", 
"rainforest", "sandy", "loamy" 
etc. To an extent these problems 
were resolved during the course 
of the project and solutions 
published in newsletters. 
However, it should be stated 
that, in the species! reports, 
not every category meant 
precisely the same thing to all 
recorders at every stage of the 
survey. 


Use of Data From Other Surveys 


Records from other surveys were 
occasionally used, if a volunteer 
was prepared to transfer the data 
onto the Atlas record sheets. 
There was no time available for 
the national coordinator to take 
on this additional task. 

However, this approach was not 
encouraged as inaccuracies could 


easily result from differing 
interpretations of data. 


Identification 


Compared with other groups of 
native plants, most banksias are 
easy to identify. Volunteers 
with little previous experience 
in identifying plants found that, 
with the aid of a field guide, 
they could sort out most taxa. A 
few banksias caused problems 
throughout the project. These 
are listed below and are 
discussed in more detail in 
Chapter 3. 
. B. spinulosa - the three 
varieties often confusing; 


. B. integrifolia - the three 
varieties often confusing; 
B. micrantha - easily mistaken 


for B. sphaerocarpa var. 
sphaerocarpa; 

. B. sphaerocarpa var. 
sphaerocarpa - easily 
mistaken for B. sphaerocarpa 


var. caesia; 


. B. gardneri var. gardneri - 
variability in leaf shape 
caused confusion, and young 
leaves of B. repens very 
similar to B. gardneri var. 


gardneri; 

. B. gardneri var. ardneri and 
var. hiemalis - impossible to 
differentiate if flowers 
absent; 

. B. nutans - the two varieties 


often confusing. 


Initially there was a marked 
conservatism amongst volunteers 
to record anything unusual or 
different. As confidence in 
identification and recording 
abilities grew, this attitude 
diminished. An advantage of this 
conservatism was that it 
undoubtedly reduced the number of 
incorrect sightings. A 
disadvantage was that potentially 
interesting or unusual records 
were possibly lost through the 
recorder deciding to "play safe" 
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by classifying the banksia under 
the most likely taxon. Since for 
many volunteers this was their 
first attempt at systematic plant 
recording, this attitude was to 
be expected. Projects like The 
Banksia Atlas help to increase 
volunteers' confidence in their 
Own abilities. Future atlasses 
will benefit accordingly. 


Since the project was based on 
Sight records, herbarium 
specimens were generally not 
required. However, if in doubt 
about the true nature of a 
Sighting, volunteers were 
instructed to send a photograph 
and/or leaf specimen to their 
State coordinator. A description 
of growth habit, flower colour, 
associated vegetation, or any 
other features of note were to 
accompany the specimen. Special 
permits were required by all 
States when collecting from Crown 
Land. The names and addresses of 
relevant authorities were 
provided. 


Whenever an unusual or 
particularly interesting subject 
was located, a full voucher 
Specimen (leaves, flower, fruit) 
was obtained where possible. All 
voucher specimens were deposited 
in the appropriate State 
herbarium or the Australian 
National Herbarium. Some 
specimens were confirmed as new 
taxa in time to be included in 
The Atlas, namely B. oligantha, 
B. epica and B. spinulosa var. 
neoanglica described by A.S. 
George (1988). Their 
distributions, habitat and 
biological summaries appear in 
The Banksia Atlas, pages 108, 1990 
and 241. Full illustrations of 
their leaves, flowers and fruits 
are on pages 29, 31 and 244. 
More recent research has led to 
the recognition of several new 
varieties and subspecies which 
were identified too late in The 
Atlas to be treated as separate 
taxa. These include B. 
leptophylla var. melletica 
(George 1988), B. oblongifolia 
var. minor (Conran & Clifford 
1987), B. seminuda subsp. 
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remanens (Hopper ,in press) and 
B. occidentalis subsp. formosa 


(Hopper, in press).  uther 
Specimens raise many questions 
which have not yet been answered. 
They await the detailed attention 
of future botanical researchers. 


Geographical Sampling Problems 


Geographically biassed data 
collection is an inevitable 
problem in an atlas project, 
because volunteer recorders are 
not uniformly active throughout 
the survey area. The 
geographical bias favours the 
most popular holiday locations 
and also the domicile of the most 
active recorders. Much of the 
South coast of Western Australia 
was well covered at an early 
Stage, as were popular national 
parks such as Kalbarri National 
Park. Sometimes, however, human 
psychology can work in perverse 
wayS. The Stirling Range 
National Park in Western 
Australia is a very popular 
reserve, especially amongst 
people interested in the flora of 
that State. Being something of a 
botanists' mecca, the national 
coordinator had assumed that 
there would be no problems in 
coverage. Apparently volunteers 
had made the same assumption and 
thought that "somebody else must 
have recorded there". A few 
months before the recording phase 
ended it was realised that in 
fact the area was quite poorly 
covered. Local volunteers were 
contacted and successfully 
redressed the balance. 


Coverage 


By the end of the project the 
general coverage achieved 
throughout Australia was 
excellent (see Fig. 38). There 
remained only a few areas where 
coverage could be considered 
inadequate. A longer recording 
phase (more than two years) would 
have allowed such areas to be 
given special attention. As it 
was, they became apparent too 
late in the project. 


DATA CHECKING AND PROCESSING 


Both manual checking and computer 
validation techniques were used 
to check record sheets. All 
record sheets went through at 
least three or four checking 
processes - State coordinator, 
national coordinator, computer 
validation, and visual assessment 
of maps. 


The first sheets submitted by any 
volunteer were checked thoroughly 
and, depending on their accuracy, 
subsequent sheets were checked 
accordingly. Even with very 
competent recorders, spot checks 
continued throughout the project. 
Obvious errors could be corrected 
easily, but often it was 
necessary to refer back to the 
volunteer who was asked to verify 
the record. More often than not, 
it was the locality details that 
were queried. If it was an 
unusual sighting, a voucher 
specimen was requested. If it 
was impossible for the original 
recorder to supply this (e.g. 
records made when a long way from 
home), attempts were made to 
contact volunteers in the 
relevant area to check the 
doubtful record. If all sources 
of enquiry failed, the record was 
omitted. In practice many 
considerations were taken into 
account when deciding whether to 
accept or reject a record, e.g. 
the recorder's ability, the 
species or variety of Banksia in 
question (some are easier to 
identify than others) and the 
conformity of the record (the 
presence of a species in a 
typical habitat in the right part 
of the country). The more a 
coordinator learnt about the 
abilities of individual 
recorders, the more efficiently 
they were able to check their 
records. 


It is important that the time 
taken between first receiving a 
sheet and its subsequent checking 
and processing is as short as 
possible. Any query back to the 


original recorder is much easier 
to answer if it is still fresh in 
their memory. Also, apparent 
delays in the processing of 
record sheets can easily lead to 
contributors feeling that their 
efforts are being wasted. 
However, delays were occasionally 
inevitable, particularly since 
the national coordinator spent 
almost four months of 1985 away 
on interstate visits. Also State 
coordinators were working 
voluntarily in whatever spare 
time they had available. 


Not all State coordinators were 
equally thorough in checking 
record sheets. Record sheets 
from those who were known to be 
less thorough were given greater 
attention by the national 
coordinator. Any problems which 
State coordinators expressed in 
checking record sheets were dealt 
with as they arose. State 
coordinators would undoubtedly 
have benefited from a list of 
"checking guidelines", updated 
and modified whenever necessary. 
This would have led to a greater 
uniformity in checking 
techniques. 


In the office of the national 
coordinator, the number of record 
Sheets submitted by each observer 
was recorded on his or her 
address card, and a separate 
tally of contributors and their 
number of completed record sheets 
also maintained. The current 
list was published in each 
newsletter. 


The combination of observer code, 
State, date of recording, and 
locality number for day (i.e. 
all the information in the top 
right hand corner of sheet) 
provided the means for 
identifying an individual sheet 
and was used for all subsequent 
collating and filing of sheets. 
The system permitted any 
particular sheet to be retrieved 
within seconds. 


Every few weeks, information on 
the sheets was punched onto a 
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magnetic tape which was then 
loaded onto a Cyber mainframe 
computer and added to the 
existing data base. Verification 
checks produced a punching 
accuracy close to 199%. 


The computer was programmed to 
indicate major inconsistencies in 
the data, e.g. impossible dates, 
lat./long. coordinates not 
conforming with local authority 
boundaries, incorrect codes, 
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cases where the 'number of 
species' written on the sheet did 
not tally with the actual number 
of recordings made. The errors 
that had given rise to these 
inconsistencies were corrected 
and the batch of new data 
combined with that already in the 
data bank. 


In order to plot the distribution 


maps a subset of data was 
extracted and stored on a 


135° 140° 145° 150° 


10° 


15° 


20° 


30° 


35° 


40° 


135° 140° 145° 150° 155° 


Distribution of Banksia in Australia, based on 24 781 records made for Atlas. 


temporary file which was then 
transferred to a Tektronix 4954 
Graphics microcomputer. Indexing 
of these subset data was by 
species, enabling the plotting of 
distribution maps using the 
FLORAPLOT program. 


Once plotted, the maps were 
Scanned for possible errors. 
Records identified in this way 
were checked for both species and 
locality information in the 
manner already described. 
resultant corrections or 
deletions were incorporated in 
the main data base on the Cyber 
mainframe. 


Any 


In the final plotting of 
distribution maps a few species 
had such a concentration of 
recordings in certain areas that 
the effect was for the plotter to 
tear a hole in the paper! This 
could, of course, have been 
overcome by a series of smaller 
Scale maps on which the crosses, 
representing record localities, 
would become more separated. 
However, limited space in this 
Atlas publication did not allow 
for more than a single 
distribution map for each 
species. The only alternative 
was to filter the original data, 
allowing only one record to 
appear in each 30 second 
latitude/longitude cell. This 
was done for B. ericifolia, B. 
ericifolia var. ericifolia, B. 
integrifolia var. integrifolia, 
B. robur, B. spinulosa var. 
spinulosa. For B. marginata, B. 
integrifolia and B. serrata a one 
minute cell was used. 


This filtering process was used 
only in the presentation of 

the distribution maps. All 
records of the above species were 
used in the tabulations and 
report summaries for habitat, 
fire response, pollinators etc. 


Towards the end of the project 
the entire data set was 
transferred from the Cyber 
mainframe to an IBM 
microcomputer. Using a DBase III 


program, the data were sorted and 
analysed for each species 
according to the criteria that 
appeared on the original record 
sheet, e.g. habitat, flowering 
times, response to fire, 
conservation status. These 
results together with a 
distribution map for each species 
are presented in Chapter 5. 


FLORAPLOT is planned to be 
upgraded to either a mainframe or 
personal computer. It will then 
be transferable to other users in 
other States or countries. 


Summary of Points to Consider for 


Future Atlasses 


. Consider first sending 
information sheets to 
prospective volunteers 
followed by recording-kits 
when they continue to show 
interest. 


. Choose State coordinators 
carefully. They should be 
enthusiastic, good organisers 
and preferably have a good 
deal of free time. They are 
the key person in their State 
and on them the success or 
failure of the project will 
depend. 


. Conduct as many field trips as 
possible. Make sure they are 
Seen as enjoyable excursions 
and not just hard work. 


. Supply State coordinators with 
maps if necessary. 


. Do as much personal letter 
writing as possible. 


. Maximise feedback, e.g. 
responding to record 
sheets/specimens sent in; 
producing newsletters and 
maps. 


. For national projects, it is 
essential for the coordinator 
to be away from head office 
for substantial periods. 
Funds should be provided for 
at least part-time 
replacement. 
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For national projects consider 
the employment of two national 
coordinators, one in the east 
and the other in the west. 

(In The Banksia Atlas, most of 
the national coordinator's 
time was spent on 
correspondence/liaison with 
eastern States contributors, 
to the detriment of ensuring 
comprehensive coverage of 
areas in Western Australia 
where many more species 
occurred.) 


Pay greater attention to 
recruiting among the farming 
community. 


Paid (professional) 
botanists/biologists etc. 


provide very few results. 


Many show initial interest but 
generally do not have the time 
to fill in record sheets. 


School children show initial 
enthusiasm but need constant 
reminding and reinforcement. 
For any chance of success, 
they must have the support and 
enthusiasm of their school 
teacher. 


It may be better to go for 
quality (rather than quantity) 
of volunteers. A large number 
of poorly trained volunteers 
are a drain on the 
coordinator's time. Most 
Significant results generally 
come from a small number of 
very competent and dedicated 
recorders. 


2. EVALUATION OF THE BANKSIA 


ATLAS SIGHT RECORD SHEET 


The aim of this chapter is to 
evaluate the Sight Record Sheet, 
both in terms of problems 
experienced by recorders in using 
the sheet, and in the usefulness 
of the results obtained. 


The Banksia Atlas Sight Record 
Sheet (Fig. 3) was probably one 
of the most complex ever 
presented to volunteers. It 
requested habitat and biological 
data as well as locality 
information. Its appearance 
undoubtedly frightened off some 
potential contributors 
altogether. This at least had 
the merit of allowing the 
national coordinator more time to 
concentrate on the active 
contributors. 


From returned questionnaires, 66% 
of contributors experienced 
Problems with the record sheet. 
This usually meant that they had 
found a section difficult and/or 
time consuming to work out rather 
than that they were unable to 
complete it at all. The main 
Problem areas expressed by x 
contributors were as follows 
altitude (432)1; 
latitude/longitude (372); 
pollinators (24%); soil type 
(23$); identification of species 
(15$); fire response (132). All 
other items were less than 10$. 


In terms of results obtained, the 
least successful areas were fire 
response and pollinators. 
Inclusion of such topics in any 
future project will require 
considerable revision of the 
recording techniques as used in 
The Banksia Atlas. 


Contributors could express as 
Many items as they wished. 
Therefore the sum of the 
Percentages exceeds 100%. 


Design and Coding 


The sheet was designed to allow 
recording on the upperside with 
all computer codes listed on the 
reverse. In the form of a pad 
bound along the top edge, this 
allowed the codes from the 
previous sheet to be read whilst 
recording on the current sheet. 
This design proved satisfactory. 


Codes were chosen to be readily 
associated with whatever they 
represented and thus be easily 
remembered. Banksia codes 
consisted of the first three 
letters of a species name, and a 
fourth letter if a variety was 
specified, e.g. B. spinulosa var. 
spinulosa = SPIS. Other codes . 
followed suit, e.g. forest 
recorded as FT, woodland as WL 
and so on. The use of easily 
remembered codes was successful 
with completed record sheets 
showing very few errors. With 
species names for example, there 
were virtually no errors. 


Core Data/Optional Data 


The sheer amount of information 
required was daunting to some 
people. After all, the 
instructions had advised them to 
"Put maximum effort into 
completing each record sheet 
accurately and thoroughly" and to 
"Fill in as much of the sheet as 
you can - don't miss out 
difficult sections because they 
take a bit more time to 
complete". To some, this implied 
that an incomplete record sheet 
was not acceptable. If they had 
noted a banksia's occurrence but 
had insufficient time to do a 
thorough habitat survey, they 
often did not fill in a sheet. 
By the middle of the project it 
was realised that many useful 
contributions were being lost in 
this way. New instructions were 
issued stating that it was not 
essential to fill in the entire 
sheet though certain parts such 
as locality, name of banksia, 
observer code and date could not 
be omitted. This concept of 
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"core data" and "optional data" 
is recommended for any future 
projects. There will always be 
some people who have either 
greater knowledge or time or 
enthusiasm and who will want to 
fill in the whole sheet. Others, 
who for whatever reason are 
unable to complete the entire 
sheet, need to be informed which 
are essential data and which are 
not. 


Size of Record Locality 


An area of 500 m x 500 m was 
defined as the maximum size for a 
record locality. This was a 
compromise between (i) the area 
that can realistically be covered 
on foot (ii) the fact that 
smaller record localities would 
have made coverage of the whole 
of Australia unlikely. 


The main problem arising from 
size of record locality was in 
Situations where vast areas are 
covered with uniform vegetation 
and a uniform assemblage of 
banksias. Recorders were 
reluctant to fill in numerous 
repeat record sheets. It was 
suggested, therefore, that they 
define the area concerned and 
complete a sample record sheet 
which would be representative of 
the entire area. On the basis of 
this sample, repeat record sheets 
were filled in at head office, a 
time-consuming process. 


It is possible that 'in-between' 
locations could be generated 
artificially by computer. The 
acceptability of such records 
would depend largely on the 
thoroughness of the original 
recorder's observations. 


Latitude/longitude v. Grid 
reference 


Atlasses in Britain use grid 
references for recording 
locations. Their distribution 
maps show species as either 
present or absent within a 10 km 
square. The Banksia Atlas 
followed the recommendations of 
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ABRS in using latitude and 
longitude and in the distribution 
maps showing the actual point 
locations of recordings. The 
superimposition of a grid could 
be carried out at any future 
Stage if the need arose, e.g. 
detailed phytogeographical or 
ecological studies. 


for 


In Australia, the advantage of 
latitude and longitude is that it 
is universal and is displayed on 
most maps whereas the national 
grid is missing from many maps. 
The maps most commonly used were 
the 1:100 000 NATMAPS followed by 
the Reader's Digest Atlas of 
Australia, and Western Australian 
Department of Fisheries and 
Wildlife map (both scale 1:1 000 
000). All these maps show 
latitude and longitude. Only the 
NATMAPS show the national grid. 

A disadvantage of 
latitude/longitude is that the 
method of recording is not well 
known and even when understood, 
is prone to error. On many 
NATMAPS, latitude and longitude 
are indicated only at the 10 
minute divisions, making accurate 
point recording difficult and 
time consuming to work out. In 
comparison, the specification of 
a grid reference is both quick 
and easy. Many recorders stated 
that they would have preferred to 
use grid references. Certainly 
there would probably have been 
fewer errors, reducing 
considerably the time spent on 
editing record sheets. Although 
most banksia areas are covered by 
NATMAPS, their availability 
varies from State to State. In 
Western Australia, they are not 
well known and are difficult to 
purchase. In this State most 
recorders used either the map 
supplied in the kit, the 
Travellers Atlas of Western 
Australia (Department of Lands 
and Surveys), or the Forests 
Department maps (scale 1:50 000); 
none of which shows the national 
grid. In New South Wales, the 
1:25 000 topographic maps were 
the ones most commonly used. 


The best approach is to recognise 
the diversity of maps currently 
being used throughout Australia 
and to allow for either grid 
reference or latitude/longitude 
to be specified, whichever is the 
easier. Computer programs are 
now available which can readily 
convert grid references to 
latitude/longitude and vice 
versa. 


Locality Resolution Code 


Locality resolution codes are 
essential, especially when 
recorders are using maps ranging 
from scale 1:4 000 to 1:2 500 
000. The resolution code 
reflects the degree of 

accuracy for the specified 
latitude/longitude. It will 
depend largely on the scale of 
the map being used and also on 
the recorder's ability to work 
out where they are. This is not 
always an easy matter in areas of 
flat land and uniform vegetation 
with inadequate maps. In 
Practice nearly all sight records 
Were submitted at resolution code 
2o 3o Or A gu 30 dite Avery, 
occasionally a code 5 (18') 
appeared. It was not necessary 
to include the other 3 codes. 
There were marked interstate 
differences. Tasmanian 
volunteers generally recorded to 
the nearest 10" (300 m), as did 
many New South Wales volunteers. 
In Western Australia, recording 


to the nearest 1' (1.8 km) was 
usual. 


The Supporting locality 
information, e.g. distance and 
direction from nearest named 
Place, was essential for 
correcting erroneous latitudes 
and longitudes. It also 
Pinpoints the actual locality far 
more accurately than does a 
Specified latitude/longitude. 


Therefore, it should never be 
omitted. 


Reserve or National Park? 


These were defined as being areas 
Of reserved Crown land where 


native flora and fauna are 
protected. In Western Australia, 
the situation was relatively 
clear-cut and only nature 
reserves and national parks (both 
managed by the Department of 
Conservation and Land Management) 
were to be included. 


In other States, the situation 
was more complex. Victoria, for 
example, has national parks, 
State parks, coastal parks, 
historic parks and wildlife 
reserves. It also has a large 
number of forest reserves set up 
specifically for the conservation 
of flora. All are managed by the 
Department of Conservation, 
Forests and Lands. To be 
consistent with Western 
Australia, it was decided to omit 
the forest reserves. The average 
recorder, however, saw no 
distinction between these various 
categories and continued to 
include all as reserves. 


In New South Wales there was the 
problem of State recreation 
areas. These areas, which are 
managed by the National Parks and 
Wildlife Service, have a greater 
emphasis on recreation but still 
afford considerable protection to 
native flora. Should they or 
should they not be included? 


The overall problem was 
compounded as the design of the 
record sheet allowed only the 
reserve or park number to be 
recorded., Whilst this is readily 
available in Western Australia, 
it is not so in other States. To 
create a new numbering system 
specifically for the Atlas 
required strict definitions of 
what was and what was not to be 
included. 


The system adopted involved the 
acquisition of a list of reserves 
and parks from each of the 
State's conservation authorities 
and the assignment of an 
identifying number to each 
listing. Forest reserves and 
local reserves administered by 
shires, councils, etc. were not 
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included. The State recreation 
areas in New South Wales were 
included. A better design would 
have allowed either the name or 
number to be recorded. This 
would have allowed flexibility in 
definitions and would have meant 
that all data were recorded 
whether a number could be 
assigned or not. 


Local Authority 


The specification of the local 
authority in which the banksia 
record occurred was intended to 
Serve one main purpose. It would 
be used to validate the specified 
latitude/longitude and would 
highlight any discrepancies. 
Subsequent investigations could 
lead to either the local 
authority code or the lat./long. 
being corrected. For such a 
computerised validation to take 
place it was necessary to have 
defined the local authority 
boundaries in terms of their 
lat./long. coordinates. In 
Western Australia this was 
achieved at an early stage in the 
project. Other States and 
Territories were planned to 
follow. However, the amount of 
work involved in this task had 
been underestimated and it was 
never completed. Western 
Australia remained the only State 
where this computer validation 
technique was used. 


Volunteers in Western Australia 
were provided with a map showing 
local authority boundaries thus 
making their recording easier. 
This was not the case in the rest 
of Australia, where maps had not 
been provided and volunteers 
often experienced considerable 
difficulty identifying the 
relevant local authority. It is 
suspected that 'guesses' were 
often made. It is recommended 
that future projects should ask 
for such information only if it 
is definitely needed, and then 
only if relevant maps can be 
provided. 
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Altitude 


This was the main difficulty 
experienced with the record 
sheets. There were interesting 
interstate differences. For 
example, altitude was no problem 
to Tasmanian or Australian 
Capital Territory recorders but a 
considerable problem existed for 
Western Australians. This is no 
doubt partly due to the types of 
maps used. In Western Australia 
these were mainly forestry maps, 
Travellers Atlas, and the 
Fisheries and Wildlife Map 
supplied in the recording kit. 
None of these maps include 
altitude information. However, 
even when using maps which did 
include altitude (e.g.  NATMAPS) 
there was considerable inability 
and/or reluctance to record this 
information. 


It is recommended that any future 
projects pay particular attention 
to the difficulties volunteers 
experience in recording both 
locality and altitude 
information. A small leaflet 
would be useful to train 
volunteers to become proficient 
in these techniques. 


With altitude resolution codes, 
only codes 2, 3 and 4 (20 m, 560 
m, 100 m) were necessary. The 
rest were scarcely used and could: 
have been omitted. 


Landform 


Initial difficulties were 
experienced in the assignment of 
suitable codes to "sand dunes", 
"undulating country", and 
"Coastal cliffs". It was decided 
to include the first two in the 
category "gradual slope", and the 
latter in "hilltop". Volunteers 
were notified accordingly. 


Another problem involved 
variations in landform over small 
distances. Whenever any aspect 
of the habitat changed volunteers 
had been instructed to fill ina 
new Sheet. For example, a lake 
edge group of B. littoralis 





Should have been recorded 
separately from a population of 
B. grandis only metres away but 
on a gradual slope. 
Understandably, there was 
reluctance to repeat record 
sheets in this way. Generally, 
both records were included on the 
Same sheet and mention made of 
the differing habitats under 
"Additional Remarks". At head 
office this meant the re-writing 
of two new sheets in the correct 
Manner. 


Aspect of Slope 


Wherever a uniform slope existed, 
this was no problem. With 
undulating or changeable country 
it was impossible to generalise 
and recorders were instructed: to 
leave this box blank. The 
usefulness of the records 
received is debatable. It may be 
advisable to omit this item from 
future surveys. 


Soils - Type and Colour 


Because contributors to the 
unpublished W.A. Orchid Atlas 
Pilot project had difficulties in 
recording complex soil types, 
Classification for The Banksia 
Atlas was kept deliberately 
Simple. As with other codes, if 
volunteers were unable to match 
their observed soil with any of 
the listed types, they could 
enter 'X' in the ascribed box and 
write the actual soil type 
underneath. In head office, a 
hew code was assigned to each 
addition and from then on was 
included on any relevant record 
Sheets. 


Uniform recording of soil type 
and colour is difficult to 
achieve over the whole of 
Australia. A person's assessment 
Of soil type is often based on 
the type of soil with which they 
are most familiar. A Perth 
recorder who is used to soils of 
almost pure sand may classify a 
Particular soil as loamy when a 
Tasmanian recorder (used to 
heavier soils) may refer to the 
Same soil as sandy. 





There were other HOSE EAE 
problems expressed by 


contributors. Many commented on 
the artificiality of recording 
surface soils when, beneath the 
surface, soil type and colour 
were often completely different. 
In the more mountainous areas, 
rock type waS seen to be just as 
important, yet there was no place 
to record this. Another problem 
expressed was the frequent 
changes in soil type over small 
distances which could not be 
conveyed adequately on a record 
sheet. 


In view of all these difficulties 
it came as something of a 
Surprise to find that in the 
final results soils had in fact 
been expressed very clearly with 
specific banksias showing marked 
preferences for certain soil 
types. 


Vegetation Structure 


This generally worked well. The | 
distinctions between "woodland" | 
and "forest" and between | 
"rainforest" and "forest" were | 
hazy in the minds of some 

recorders. Although each 

category had been defined and 
illustrated in the Instruction 

Booklet, apparently greater 

emphasis on definitions is 

needed. 


Fire E 
The number of months since a fire 
was often difficult to determine 
and figures should be regarded as 
approximate only. i 


Intensity is an important 
component of fire, affecting the 
way in which plants respond. B. 
ornata, for example, normally is 
killed by fire and regenerates 
from seed. A cool fire may, 
however, have no effect, whilst a 
hot fire may incinerate both 
plants and seed. Usually B. 
aemula is not killed by fire, the 
mature plants regenerating from 
both trunk and lignotuber 
resprouts. However, a hot fire 
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may kill the mature plants and 
regeneration is from seed. 


Even a Single fire is not 
uniformly hot. A few degrees' 
difference in temperature between 
the centre of a burn and its edge 
can markedly alter the response. 
Fires can also be patchy, burning 
some areas and leaving nearby 
ones untouched. Separate record 
sheets should have been filled in 
for the burnt and unburnt areas. 
However, contributors were 
reluctant to repeat record sheets 
in this way. The result was 
inaccurate recording producing 
the sorts of problems discussed 
in Chapter 5. The complexity of 
fire and fire response was 
difficult to incorporate within 
the confines of the standard 
record sheet. An additional 
specialist sheet may be 
worthwhile. 


Many recorders found fire to be a 
fascinating subject judging by 
the number of additional comments 
added to their coded data. They 
have gained new insights into the 
relationships between fire and 
native vegetation in Australia. 
In terms of results, however, the 
methods used to record fire 
response need to be considerably 
revised. 


Shrub/tree? 


Some banksias (e.g. B. marginata, 


B. integrifolia) grow as both 
shrubs and trees, sometimes 


within the same area. The single 
box did not allow these to be 
recorded. 


Population Size 


The population size of a species 
is essential information when 
assessing its conservation 
status. A species may be 
widespread in distribution and 
yet at each location there may be 
only one or two plants. 
Conversely, it may exist as large 
populations at only a few sites. 
If the latter are all on private 
property or road verges and the 
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species has only small numbers in 
conservation areas, it is clearly 
at risk. 


There were few problems in 
recording population size once 
contributors realised that 
estimates rather than actual 
counts were required. For the 
purpose of assessing conservation 
status the following 
recommendations are suggested: 
(i) population categories 
modified (e.g. «390, 30-199, 
100-500, 5500); (ii) when a 
population is less than 180, 
provide a space to record the 
actual number. 


The recording of 'nil' areas, 
i.e. area explored but no 
banksias found, could also be 
beneficial. Such recording is 
open to error, e.g. when an area 
is declared "banksia-free" after 
a less than thorough survey. 

This is more likely to be a 
problem with plants having small, 
inconspicuous flowers than with a 
genus such as Banksia with mainly 
large, showy flowers. 


Flower Code 


Apparent confusion over the exact 
meaning of these codes prompted 
early amendments to be made. 
Volunteers were notified of the 
following new codes in the first 
newsletter: 


B - majority in bud; 

F - majority in full flower; 

A = mainly old flowers, still 
with some colour; 

C = flowers absent, old 
fruiting cones present; 

N = neither flowers nor 


fruiting cones present. 


This somewhat complicated set of 
codes was designed to show: i) 
the stage of flowering relative 
to location and (ii) the presence 
of immature plants which had not 
yet flowered. If this was then 
linked to fire history it should 
be possible to find out the 
number of years after fire before 
flowering recommences. 


Unfortunately, the amended codes 
Still proved misleading. To some 
recorders category C was not 
applicable to those banksias 
which retain their old flowers on 
the fruiting cone. A better 
description of this category 
would have been "Flowering 
finished, fruiting cones 
present". 


If the species under observation 
had any flowers present 
volunteers were meant to choose 
between codes B, F or A. If 
there were no flowers, either 
code C or N should be used. At 
least one recorder (who completed 
more than 600 sheets!) had a 
different interpretation, using 
instead the code that was most 
applicable to the majority of 
plants. Therefore, if 30$ of 
Plants were flowering and 70% 
Were not, code C was chosen. 


Problems such as these were 
difficult to detect, and in fact 
Were not detected until some way 
into the project. It is not 
known how many volunteers 
misinterpreted either flower 
codes or instructions. Clearly 
the coding was too complex. A 
Simple classification into 
flowering/not flowering would 
have been better. 


New Shoot Growth 


This generally worked well. 
Initially there was a slight 
Problem in definition, current 
Season, semi-mature growth being 
recorded as 'New Shoot Growth'. 
It was re-emphasised via the 
newsletters that 'New Shoot 
Growth' should only apply to 
Plants showing active vegetative 
growth usually indicated by soft, 


hairy leaves of a different 
colour. , 


Average Height 


Volunteers were instructed to 
record the most commonly 
Occurring height of the banksia 
being recorded. In the case of 
two very definite and distinct 





height classes for the same type 


of banksia, they were to use two 
lines for that species, recording 


the two heights one under the 
other. 


With species that show'a great 
range of heights, e.g. B. 
grandis, B. integrifolia, it was 
often difficult to select the 
most appropriate figure. Also, 
by recording the most commonly 
occurring height it was likely 
that both the largest and 
smallest banksias would be 
omitted. A better approach may 
be to have a range of height 
classes (e.g. <3@ cm; 30 cm-2 m; 
2-5 m; 5-10 m) with the 
possibility of any number of 
these classes being attributed to 
any banksia recording. Records 
of seedlings, indicating the 
regeneration of populations 
either with or without fire, 
could be incorporated in this 
system. In the present study, 
the omission of regeneration data 
in the absence of fire was 
commented on by several 
volunteers. 


Pollinators 

Volunteers were requested to look 
closely at any animals visiting 
banksia inflorescences and to 
record only those that were in 
contact with the tip of the style 
and which could therefore be 
effecting pollination. Even with 
this provision, the pollinators 
listed for.each banksia in 
Chapter 5 should be regarded as 
"possible pollinators" only. 
Confirmed pollination would 
require more detailed study. 

With B. pulchella, for example, 
ants were listed as the main 
pollinator observed. However, it 
is generally not known whether 
ants can be effective pollinators 
especially in a species such as 
pulchella where the style places 
the pollen presenter at some 
distance from the nectaries at 
the base of the flower. It is 
likely that ants visiting the 
nectaries may by-pass the pollen 
presenter. 
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The lists of possible pollinators 
should not be regarded as 
comprehensive. Certain groups of 
animals (e.g. mammals), may be 
important pollinators, but due to 
their mainly nocturnal 
activities, were under-recorded. 


From returned questionnaires, the 
two main problems expressed by 
volunteers were: (i) uncertainty 
whether the presence of an animal 
meant that it was actually 
pollinating or not; (ii) the fact 
that pollinators were rarely 
Seen, implying to many recorders 
that they should spend more time 
looking for them. 


If this item is included in 
future projects, it would seem 
that volunteers need more 
comprehensive instructions to 
reduce the above mentioned 
uncertainties. 


Summary of Points to Consider for 


Future Atlasses 


. More extensive field testing of 
record sheets needed (to 
reduce/eliminate problem 
areas) before final printing. 


. Computer codes should be 
associated with whatever they 
represent and therefore easily 
remembered. 


. Investigate ways of recording 
large areas with same species 
(other than filling in repeat 
record sheets). 


. Do not ask for local authority 
to be recorded unless a map 
can be provided showing local 
authority boundaries. 


. Reduce large number of altitude 
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and locality resolution codes. 


Include a space on record sheet 
to indicate specimen has been 
collected. 


Divide record sheet into core 
data (essential) and optional 
data (non-essential). 








Define what is meant by 
"Conservation Area" in each 
State. Include space on 
record sheet to record either 
name or number. 


Provision to record either 
lat./long. or grid 
reference, whichever is the 
easier. 


Produce leaflet explaining how 
to record: (i) altitude; (ii) 
lat./long.; (iii) grid 
references. The number of 
erroneous recordings (at least 
50$) justifies greater 
attention in this area. 


Avoid complex coding. In The 
Banksia Atlas, flower codes 
were too complex. It would 
have been better to have a 
simple yes/no question. 


Consider recording 'nil' areas, 
i.e. area explored but no 
species found. 


Consider separate, specialist 
sheet for recording fire 
response. 


Consider separate, specialist 
sheet for recording 
variability within species, 
especially when the number of 
species in an area is 
restricted, e.g. B. marginata 
in Tasmania. T 


3. ACHIEVEMENTS AND FINDINGS 


This chapter summarises 
achievements and findings of the 
Atlas contributors. Full results 
for each species are presented in 
Chapter 5. We have not attempted 
detailed statistical analyses of 
the maps and data set, preferring 
to leave these interesting 
avenues of research to other 
workers, Rather, we aim here to 
highlight major conclusions that 
can be derived from the wealth of 
data gathered by the 
contributors. 


Between July 1984 and August 
1986, 12 991 record sheets were 
received from 421 contributors. 
This is estimated to represent at 
least 7 000 recording hours. The 
Specified number of contributors 
1S without doubt an 
understatement. Many registere 
names represented families or 
groups. In other cases, 
observers passed on their 
information to registered 
volunteers without themselves 
being registered. The total 
Number of contributors was 
Probably well over 1 000. 


Table 2 illustrates the number of 
People sent recording kits, the 
Number of active contributors, 
and the number of record sheets 
from each State and Territory. 


The number of record sheets sent 
in by individual contributors 
varied from 1 to over 1 000. 


Table 3 shows the number of 
sheets per contributor. In each 
case the number in brackets is 
the percentage of the total 
number of contributors. 


Of all contributors, 49$ sent in 
up to 10 record sheets each and 
15% sent in more than 50. About 
9 000 sheets were collectively 
submitted by approximately 60 
contributors. Without denying 
the value of the many small 
contributions, it is apparent 
that the bulk of the work was 
carried out by a few very keen 
recorders. 


The most frequently reported 
banksia was B. marginata (on 

3 775 record sheets), followed by 
B. grandis (1 952), B. 
inteqrifolia (1 736), B. serrata 


(1 472), B. spinulosa (1 386), 
B. attenuata (1 280) and B. 


integrifolia var.  integrifolia 
(1 147). The least frequently 
reported were the two new species 
B. epica (1) and B. oligantha 
(1), followed by B. cuneata (4), 
B. sphaerocarpa var. dolichostyla 
(5) and B. conferta var. conferta 
(6). The number of records 
received for each species is 
shown.in the first column of 
Table 4. 





The highest number of species 
recorded from a single record 
locality (500 m x 500 m) was 9. 
This was from the south coast of 
W.A. between Mt Manypeaks and 
Cape Riche. 





Table 2. volunteer statistics 


State Number sent 
recording kits 


Number of contributors 
and ($ of number of 


Number of 
record sheets 


eople sent kits 


NSW 200 84 (422) 2 046 
VIC 73 40 (55$) 2 628 
TAS 31 18 (583) 625 
SA 36 19 (53%) 1 324 
WA 491 185 (38$) 5 143 
QLD 94 47 (58$) 729 
NT 14 2 (148) 2 
ACT 52 24 (46%) 487 
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MAJOR ACHIEVEMENTS 


New Taxonomic Discoveries 


During the course of The Banksia 
Atlas two new species were 
identified in Western Australia 
(B. epica and B. oligantha). A 
new variety of B. spinulosa was 
also identified in northern New 
South Wales (var. neoanglica). 
These new taxa are described by 
George (1988). For details of 
the location, habit and habitat 
of these new taxa, see Chapter 5 
and the colour plates. 





B. epica grows alongside B. media 
on the western coast of the Great 
Australian Bight. Its name 
commemorates two epic journeys by 
individuals who have sighted the 
plants in their remote location. 
In 1841, the explorer Edward John 
Eyre sighted banksias, possibly 
including this species, towards 
the end of his journey along the 
Bight. Over a century later 
(1973), the botanist E. Charles 
Nelson made the first herbarium 
collection of banksias here but 
this species was not recognised 
as new. In 1985 two recorders 
for The Banksia Atlas (John and 
Lalage Falconer) observed that 


there were in fact 3 species of 








Banksia. 


banksia in the area. They first 
collected leaves and old flowers 
of the new species but were 
unable to collect fresh flowers 
as it was the wrong season. 


On the basis of these specimens, 
it did indeed seem that a new 
species had been found. The 
following year John Falconer 
returned to collect flowers and 
fruits. He drove about 2 000 km 
from Warburton to Point Culver 
and back, mostly on unformed 
tracks over a long weekend, a 
second truly epic journey. 


B. epica differs from B. media 
(Fig. 9) in its generally shorter 
leaves, larger flowers and 
distinctive fruiting cone with 
persistent old flower parts which 
are curled and point upwards. 
With B. media the old flowers are 
straight and point downwards. 











The name B. oligantha, the second 
Species identified during 

the Atlas, is derived from the 
Greek oligos (few) and anthos 
(flower). This species (Fig. 

10) has generally fewer flowers 
per inflorescence (less than 39) 
than any other species of 

In comparison, B. 
grandis may have up to 6 000. 

The closely related B. cuneata 
generally has more than 50. The 
Species was discovered in 1984 by 
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Table 3. 


Number and percentage of contributors grouped 


according to the number of Sight Record Sheets each 


completed. 


— m S 











No. of No. of No. of No. of 
record contributors record contributors 
sheets ($) sheets = (3) 
1 15 (4) 46-56 35m (25) 
2-5 118 (28) 51-60 1:028 (25) 
6-160 rom (178) 61-790 DFE (ele) 
11-15 42 (19) 71-190 23am (5) 
16-290 27 (6) 191-15@ 12 (3) 
21-25 29 (7) 151-200 7 (2) 
26-30 20 (5) 201-390 0 
31-35 16 (4) 301-400 3 (1) 
36-490 [7288 (025) 401—509 1 (8) 
41-45 9 (2) 501-1000 A (al) 
1081+ 1 (9) 3 
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Fig.9 Leaves and fruit of Banksia epica [right] compared with its close relative 
B.media [left]. Note the shorter leaves and persistent curled ascending styles 


on the fruit of B.epica. Drawn by Susan Patrick. 
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Ken Wallace, Wheatbelt Regional 
Manager, Department of 
Conservation and Land Management, 
during the first few months of 
the Atlas. It is known from only 
one location near Wagin in the 
western central wheatbelt of 
Western Australia. The species 
differs from B. cuneata in its 
fewer flowers, its thicker glossy 
leaves (resembling those of 
B. ilicifolia but smaller) 
its yellow flower colour. 


and in 


B. spinulosa var. neoanglica is 
so-called because of its | 
occurrence predominantly in that 
part of New South Wales referred 
to as the New England Tableland. 
Plants now identified as var. 
neoanglica had been previously 
classified as either var. 
cunninghamii or var. collina. 
However, observations by Atlas 
recorders revealed distinct 
differences which led to the 
naming of this new variety. 
lignotuberous habit, which 
distinguishes it from var. 
cunninghamii, is illustrated in 
the colour plates. 


Its 


In addition to these new taxa 
named by George (1988), other new 
varieties and subspecies of 
Banksia have been identified but 
the results of this research were 
not known in time for inclusion 
in the Atlas.  Conran and 
Clifford (1987) recognised B. 
oblongifolia var. minor, a tall 
variant with long leaves 
occurring on upland sandstone 
outcrops, compared with B. 
oblongifolia var. oblongifolia 
which is low growing with shorter 
leaves and inhabits near-coastal 
Swamp margins. George (1988) 
recognised two varieties of B. 
leptophylla, one with small 
flowers produced in winter (var. 
melletica) and the other with 
large flowers produced in summer 
(var. leptophylla). 


Hopper (1988) named B. seminuda 
subsp. remanens, which has 
shorter leaves, a more shrubby 
habit and more densely 
floriferous canopy than subsp. 
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seminuda.  Subsp. remanens has a 
coastal distribution favouring 
sandy slopes below granite 
outcrops, whereas subsp. 

seminuda is usually confined to 
watercourses. Hopper also named 
B. occidentalis subsp. formosa, 
an attractive low-growing 
short-leaved race apparently 
confined to two sits on the south 
coast of Western Australia. 





Increased Knowledge of Current 
Distributions 


Previously, the distribution of 
banksias was known as scattered 
point locations based on 
herbarium collections (Fig. 
For almost all species, The 
Banksia Atlas produced an 
excellent degree of coverage and 
significantly increased our 
knowledge of their current 
distributions (Fig. llc). B. 
attenuata is a good example with 
the species now shown to be well 
distributed throughout the south 
west. There are many other 
examples and the following notes 
serve to highlight a few. 


11b). 


B. baxteri is another example 
where herbarium collections 
provided a less than adequate 
picture. Atlas records show the 
species to have an almost 
continuous distribution along the 
south coast between the Stirling 
Range and Munglinup Beach. 


With B. elderiana, herbarium 
collections had indicated two 
disjunct populations, one to the 
west and the other to the east of 
Kalgoorlie. The eastern 
population was known from only 
two locations. Atlas records 
have increased this to 17 known 
locations and the species appears 
common throughout an area of 
approximately 150 km x 150 km. 


A total of only 7 collections of 
B. lindleyana in the Western 
Australian Herbarium had 
suggested that this species was 
probably uncommon (George 1981). 
Moreover, most records were 





Fig. 10 Flowering sprigs and leaves of Banksia oligantha [top] and its close relative B.cuneata [bottom]. 
Note the few- flowered inflorescence of B. oligantha. Drawn by Susan Patrick 


centred on the lower Murchison 
River, the only exceptions being 
outliers at Binnu and towards 
Hamelin Pool. Atlas records 
included at least 23 locations 
for this species and also showed 
the northern and southern 
populations to be linked. 


With both B. caleyi and B. 

baueri, herbarium collections had 
suggested two disjunct 
populations, one inland and 
another along the south-west 
coast. With both these species, 
Atlas records have shown their 
distributions to be more or less 
continuous. 


Similarly with B. sphaerocarpa 


var. sphaerocarpa, herbarium 
collections had indicated 


populations near the south coast 
from Mt Lindesay eastwards 
separated from populations 
towards the west coast by a gap 
of some 140 km. Atlas records 
have linked the two areas. 


With rare banksias, any new finds 
are Significant even if they fall 
within the existing known range 
of a species. They increase our 
knowledge of the species' current 
distributions and their 
conservation status. New records 
of this kind were provided for B. 
aculeata, B. brownii, B. 
chamaephyton, B. cuneata, B. 
meisneri var. " ascendens, B. 
plagiocarpa and B. verticillata. 
These are all considered in more 
detail under the section 
"Increased Knowledge of 
Conservation Status" 


Range Extensions 


When banksia distributions 
resulting from Atlas records were 
compared with herbarium 
collections, many range 
extensions became apparent. 

There were at least 40 banksia 
species or varieties where 
significant new locations 
extended their previously known 
ranges. These are listed below: 
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acmula 


lindleyana 


attenuata littoralis 
audax lullfitzii 
baueri marginata 
blechnifolia meisneri 
burdettii var. meisneri 
chamaephyton nutans 
caleyi var.cernuella 
conferta var. nutans var. 
penicillata nutans 
dryandroides oblongifolia 
elderiana paludosa 
ericifolia var.  petiolaris 
ericifolia praemorsa 
gardneri var. prionotes 
gardneri pulchella 
gardneri var. robur 
hiemalis Scabrella 
goodii speciosa 
grandis Sphaerocarpa 
ilicifolia var. caesia 


integrifolia var. 
integrifolia 
laevigata subsp. 
fuscolutea 
lemanniana 


sphaerocarpa 
var. 
sphaerocarpa 


Spinulosa var. 
Spinulosa 


victoriae 
violacea 


Considering Western Australia 
firstly, the range of B. 
prionotes was extended almost 160 
km to the south-east by new 
records from Holland Rocks and 
Lake Lockhart. 


B. speciosa was confirmed at 
Point Culver. This location 
appears to be an outlying 
population, 150 km eastwards of 
its previously known range. B. 
ilicifolia was previously thought 
to occur no further east than 
Albany. It is now recorded 90 km 
eastwards near the Cordinup 
River. 


In the eastern part of its 
distribution Atlas records showed 
B. violacea to occur within 29 km 
of Peak Charles. This was almost 
90 km north of its nearest 
previously recorded location. 

The range of B. blechnifolia was 
extended some 80 km westwards by 
the recording of an outlying 
population near Borden. To the 
north-east of Esperance new 
records extended its range 
approximately 50 km eastwards. 


In the south-east of its range, 
B. sphaerocarpa var. 

sphaerocarpa was recorded beyond 
Jerramungup, an extension of some 
100 km. In the north of its 
range, it was found to extend 
both closer to the coast (near 


Lancelin) and further inland (at 
Watheroo) than was previously 
known. 


B. sphaerocarpa var. caesia was 
recorded north of Mt Holland, a 


range extension of 120 km 
eastwards, and near the Stirling 
Range National Park, an extension 
Of 100 km southwards. 


B. meisneri var. meisneri was 
found at Tone Bridge, 70 km 





[a] 





























Fig.11 


[a] Holliday and Watton's [1975] 


south-west of previous 
occurrences. Both B. lemanniana 
and B. caleyi had similar 70 km 
range extensions westwards, the 
former occurring near the 
pallinup River estuary, the 
latter near Broomehill.' 


A location of B. dryandroides 
close to the northern boundary of 
Stirling Range National Park was 
a 40 km range exter ion and 
provided the first  ecorded 
occurrence of this banksia from 
this national park. In the 
south-west of the park there were 
also first recordings of B. 
meisneri var. meisneri and B. 
caleyi. 


[c] 
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Maps of the distribution of Banksia attenuata showing improvements in knowledge from data in 
Field Guide; [b] A.S.George's [1981] taxonomic revision and mapping 


of herbarium collections; [c] sight records reported by Banksia Atlas contributors. 
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Range extensions of approximately 
5@ km westwards were recorded for 
both B. pulchella and B. 
petiolaris, the former occurred 
at Twin Bay in the Fitzgerald 
River National Park, the latter 
close to the Rabbit Proof Fence 
on the Ravensthorpe to ESperance 
road. 


In the central south of Western 
Australia B. laevigata subsp. 
fuscolutea was recorded near the 
headwaters of the Young River, 58 
km south of its previously known 
distribution. B. elderiana was 
recorded at the old Davyhursc 
Mine and at Bungalbin Hill, both 
about 90 km north of previous 
locations. B. audax was found 
near Lake Grace and Lake Magenta, 
range extensions southwards of 
approximately 80 km. A recording 
at Wallaroo (west of Kalgoorlie) 
was a northwards extension of 
about 50 km. 


In the Kalbarri area there were 
60 km range extensions northwards 
to Zuytdorp National Park for B. 
victoriae and B. attenuata. Also 
B. lindleyana was recorded at 
Wandana Nature Reserve, 65 km 
beyond its previously known 


range. 


Even a relatively common and 
well-known species such as B. 
grandis had its known range 
extended eastwards to Badgebup 
(45 km) and Dongolocking Nature 
Reserve (55 km). 


Range extensions of some of the 
rare species were especially 
important. Such species often 
have a very restricted range and 
what appears to be a small 
extension can be highly 
significant. B. scabrella was 
previously thought to be 
restricted to a small area east 
and south-east of Walkaway. Its 
total range was only 40 km long. 
Atlas records showed a second and 
disjunct population in the Mt 
Adams area, 85 km south of the 
previous locations. The species 
is in fact far more common at Mt 
Adams than at Walkaway. Its 
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total range was increased to an 
area 90 km across. 


B. goodii is a declared rare 
Species with only a few known 


populations. It occurs over a 
small area just north of Albany. 


Prior to the Attas all known 
locations were east of the Albany 
Highway. Atlas records confirmed 
five new sites all to the west of 
the highway, a range extension of 
some 30 km. The width of the 
total range of this species has 
increased from 20 to 50 km. 


B. burdettii is represented by 
only 5 collections in the Western 
Australian Herbarium. It 
appeared to have a restricted 
distribution of 129 km and was 
considered potentially 
endangered. Atlas records showed 
it to occur 60 km north and 15 km 
south of the previously known 
range, thus increasing its total 
range to an area almost 200 km 
long. 


The range of the rare species, B. 
chamaephyton has also been 
extended southwards approximately 
25 km. 


Along the south coast, B. 
praemorsa was recorded 15 km 
westwards (at Torbay) and 30 km 
eastwards (on the coast opposite 
Hauloff Rock), thus increasing 
the width of its total range from 
55 km to 90 km. 


There were also possible range 
extensions amongst some of the 
banksias which have varieties. 
However, some of these varieties 
were at times difficult to 
identify. Therefore, apparent 
range extensions may either be 
real extensions or be due to 
incorrect identification. Either 
may suggest the need for further 
taxonomic studies. Such dilemmas 
are considered under the section 
'Taxonomic Problem Areas 
Highlighted'. 


In eastern Australia there were 
fewer range extensions than in 
the West. The most significant 


was the recording of the rare 

B. conferta var. penicillata at a 
new location in New South Wales 
100 km south of its previously 
known range. B. aemula 
generally occurs near coastal 
areas. Atlas records confirmed 
interesting inland localities 
from Agnes Banks (50 km inland) 
and from south west of Bundaberg 
(38 km inland). Both B. aemula 
and B. oblongifolia were 
recorded north of Bundaberg 
towards Agnes Waters. For both 
Species this was a range 
extension of some 65 km. Both B. 
aemula and B. robur were recorded 
on Fraser Island. These were new 
recordings for both these 
Species. In western Victoria B. 
marginata had a range extension 
Of some 80 km northwards to 
Wyperfeld National Park. 


Extensions were also recorded for 
varieties of B. integrifolia, B. 
Spinulosa and B. ericifolia. 
However, comments made previously 
for western banksias regarding 
the problem of apparent range 
extension versus incorrect 
identification applies to eastern 
banksias also. Nevertheless, in 
the following cases 
ldentification does seem correct 
and range extensions are 
therefore implied. B. 
eo var. integrifolia 
1s generally a coastal species 
but in southern Queensland were 
two new Atlas records up to 278 
a inland. Illustrations of 
faves indicate they have been 
correctly identified, but full 
Specimens have not been seen by 
the authors. Complete specimens 
are, however, in the Queensland 
Herbarium. The occurrence of B. 
integrifolia var. integrifolia on 
the western side of Port Phillip 
Bay, Victoria, also was recorded. 





SE possible range extensions 
B. integrifolia var. 


integrifolia, B. ericifolia var. 

Sricifolia and B. spinulosa var. 
SPinulosa are not supported by 

erbarium collections. They are 
SAREA in more detail under 
e section 'Taxonomic Problem 


Areas Highlighted'. 


Increased Knowledge of 


Conservation Status of 
Species 


Certain 


The conservation status of a 
banksia is a measure of both its 
rarity and security. In its 
assessment, a number of factors 
must be taken into account. The 
number of recorded populations is 
an obvious starting point. Other 
factors are population size, 
percentage of populations in 
conservation reserves and 
percentage restricted to road 
verges. For example, there may 
be a species with few records but 
each record consisting of a large 
number of plants and all plants 
being located in conservation 
reserves. This hypothetical 
species would be more secure than 
another with the same number of 
records but with only a few 
plants in each population, nearly 
all plants occurring on road 
verges and scarcely any in 
conservation reserves. 


Table 4 illustrates the factors 
used to assess conservation 
status of banksias. 


Another factor to consider in 
Western Australia relates to the 
spread of dieback disease, and 
the susceptible nature of most 
banksias to this disease (Fig. 
12). Susceptible species 
occurring where the disease is 
most prevalent may be at greater 
risk than less susceptible 
species. in other areas. 


The commercial harvesting of some 
banksia species' flowers and 
fruits for the cut flower trade 
should also be considered. This 
is especially so for species 
which are both heavily picked and 
susceptible to dieback because 
pickers may contribute to the 
spread of this disease. 


Those species that are killed by 
fire and regenerate from seed are 
also more at risk than species 
which resprout from lignotubers 
or epicormic buds. Successive 
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Table 4. Data for assessing conservation status of banksias. 
Taxa are listed according to the number of Atlas Sight Records 
made, from the least to the most. 














Number $ of $ of ESO 
of populations populations populations in 
sight 2108 on road conservation 
records plants verges areas 
B. epica l g ø 100 
B. oligantha 1 190 0 100, 
B. cuneata 4 ø 100 0 
B. sphaerocarpa 
var. 5 20 20 Ø 
dolichostyla 
B. conferta var. 
S conferta 6 17 Ø 100 
B. lullfitzii 7 29 Ø 71 
B. aculeata 12 33 Ü 92 
B. tricuspis 13 23 100 0 
B. laevigata 
ah subsp. 
laevigata 14 36 Ø 64 
B. goodii 17 29 41 18 
B. lanata 17 53 41 18 
B. scabrella 17 59 53 6 
B. brownii 18 28 28 50 
B. solandri 19 26 ø 100 
B. plagiocarpa Dill 53 0 57 
B. verticillata 21 24 0 81 
B. meisneri var. 
= meisneri 22 23 5 45 
B. laricina 23 70 9 65 
B. victoriae 253 48 157, 48 
B. elegans 24 46 g 25 
B. conferta var. 
penicillata 26 15 0 31 
B. lindleyana 28 18 Ü 54 
B. praemorsa 28 43 Ø 74 
B. gardneri var. 
brevidentata 29 SJAL 0 100 
B. meisneri var. 
Pr ascendens 29 38 10 55 
B. micrantha 31 3 35 23 
B. oreophila 31 29 Ø 109 
B. conferta 32 16 0 44 
B. audax 33 27 6 36 
B. spinulosa var. 
a neoanglica 35 43 3 63 
B. benthamiana 36 17 47 17 
B. chamaephyton 36 17 17 17 
B. hookeriana 36 78 3 11 
B. blechnifolia 37 38 49 14 
B. incana 38 37 24 32 
B. laevigata 
subsp. 
fuscolutea 41 10 20 JL 
B. telmatiaea 43 54 243 26 
B. canei 48 75 Ø 19 
B. petiolaris 51 65 37 18 


ee) 
CO 


Table 4 continued. 








Number % of % of $ of 
of populations populations populations in 
sight 21090 on road conservation 
records plants verges areas 
B. meisneri 52 31 8 50 
B. grossa 53 45 42 19 
B. saxicola 54 28 0 94 
B. laevigata 59 19 15 25 
B. dryandroides 65 22 25 49 
B. lemanniana 69 35 l 74 
B. ashbyi 70 24 3 9 
B. ericifolia 
Var. 
macrantha 76 68 5 67 
B. occidentalis 80 29 17 41 
B. sceptrum 80 39 19 45 
B. burdettii 81 30 49 32 
B. gardneri var. 
hiemalis 81 25 4 72 
B. integrifolia 
var. aquilonia 92 12 5 36 
B. candolleana 95 56 21 21 
B. sphaerocarpa 
Var. caesia 98 92. 41 41 
B. caleyi 109 16 39 37 
B. nutans var. 
cernuella 190 20 33 36 
B. pilostylis 102 56 44 14 
B. leptophylla 104 52 25 30 
B. baueri 132 22 33 46 
B. dentata 133 17 g 28 
B. pulchella 147 37 24 24 
B. violacea 166 22 19 48 
B. elderiana 167 34 12 22 
B. coccinea 171 39 13 47 
B. gardneri var. 
gardneri 180 25 21 44 
B. quercifolia 1880 34 ë un 
B. baxteri 188 40 29] 37 
B. seminuda 190 26 4% 12 
B. spinulosa var. 
collina 191 37 2 46 
Br nutans var. 
nutans 204 17 14 59 
B. speciosa 216 56 29 27 
B. robur AGI 62 5 34 
B. aemula 273 65 3 52 
B. sphaerocarpa 
Var. à 
Sphaerocarpa 283 23 2 22 
B. paludosa 291 57 Ü 54 
B. gardneri 329 25 14 55 
B. Spinulosa var. 
Q cunninghamii 331 49 6 LE. 
=+ media 336 39 18 43 
B. repens 346 40 21 39 
B. nutans 360 20 21 50 


Table 4 continued. 

















Number % of $ of $ of 
of populations populations populations in 
sight 21069 on road conservation 
records plants verges areas 
B. prionotes 386 43 26 31 
B. ericifolia 
pr 
ericifolia 423 58 1 60 
B. sphaerocarpa 433 24 353 35 
B. integrifolia 
"^ var. compar 437 292 13 27 
B. menziesii 442 43 9 21 
B. oblongifolia 492 61 1 50 
B. ilicifolia 557 24 3 32 
B. ericifolia 565 59 1 61 
B. littoralis 726 14 11 26 
B. spinulosa 
var. 
spinulosa 765 58 2 39 
B. ornata 839 65 27 35 
B. integrifolia 
var. 
integri- 
folia 1147 55 8 50 
B. attenuata 1289 44 14 26 
B. spinulosa 1386 51 3 42 
B. serrata 1472 60 3 51 
B. integrifolia 1736 43 9 44 
B. grandis 1952 29 10 19 
B. marginata 3775 53 29 31 








*a population of B. cuneata missed by Atlas recorders is known to 


be on a nature reserve. 

fires at intervals too frequent 
to allow the seedlings time to 
reach maturity, flower and set 
seed, could eliminate some 
populations. 


In Western Australia, the 
following banksias are currently 
declared as rare or endangered 
and are afforded special 
protection under the Wildlife 
Conservation Act 1950 - B. 
brownii, B. cuneata, B. goodii, 
B. meisneri var. ascendens, B. 
oligantha, B. sphaerocarpa var. 
dolichostyla, B. tricuspis B. 
verticillata. For most of these, 
Atlas records confirmed their 
rarity. For B. sphaerocarpa var. 
dolichostyla and B. tricuspis 
there were no new records. New 
populations were recorded for B. 
brownii (2), B. cuneata (1), B. 
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goodii (5), B. meisneri var. 
ascendens (a few) and B. 
oligantha. 


B. chamaephyton, previously 
declared rare, appears to be more 


common than was previously 
thought. Although its 
populations are generally less 
than 100 plants, and only 17$ of 
recorded populations are in 
conservation reserves, the number 
of known populations is such that 
the species was taken off the 
list of declared rare plants but 
continues to be monitored. 


Two species have been added to 
the list recently. The newly 
discovered B. oligantha is 
currently known from one location 
only. Although there are 
approximately 300 plants, these 


SPECIES 
cuneata (1) 
brownii (10) 
laricina (10) 
hookerana (9) 
pulchella (7) 
coccinea (3) 
r prionotes (3) 
e occidentalis (9) 
= baxteri (10) 
sceptrum (5) 
benthamiana (10) 
sphaerocarpa (6) 
victoriae (5) 
speciosa (8) 
omata (5) 
grandis (8) 
lindleyana (4) 
menziesii (2) 
quercifolia (10) 
burdettii (6) 
= audax (5) 
= a laevigata (10) 
az baueri (10) 
Ë nutans (7) 
s violacea (3) 
o candolleana (2) 
2 verticillata (8) 
ep lultfitzii (7) 
attenuata (10) 
dryandroides — (3) 
littoralis (4) 
praemorsa aueia (5) 
media (9) 
elderana (8) 
lemanniana (11) 
z Garde noui, (9) 
9 marginata (8) 
petiolaris (10) 
pilostylis (6) 
repens (9) 
— caleyi (7) 
paludosa (10) 
= ericifolia (15) 
< integrifolia (10) 
m oblongifolia — (10) 
o serrata (12) 
a robur (13) 
spinulosa collina (8) 
aemula (3) 


Fig. 12 Survival of 49 Banksia species 96 days 
dieback fungus Phytophora cinnamomi. Reprinte 
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are an even-aged stand with no 
seedlings. The species appears 
to be non-lignotuberous and would 
therefore be susceptible to 
frequent fires. B. verticillata 
is now declared rare flora. It 
occurs in 10 or 11 scattered 
populations along the south 
coast. Atlas records have shown 
that most of these are relatively 
small, with possibly only 3 
containing more than 199 plants. 
Although well represented in 
conservation reserves the species 
is highly susceptible to dieback 
disease. It is likely to become 
increasingly rare. 


In Western Australia Atlas 
records suggest that another six 
banksias should be closely 
monitored. These are: B. 
aculeata, B. benthamiana, 

B. elegans, B. laevigata subsp. 


laevigata, B. praemorsa and 
B. scabrella. 





At less risk but still in need of 
monitoring are B. blechnifolia, 
B. coccinea, B. baxteri, B. 
epica, B. meisneri var. meisneri, 
B. lanata and B. speciosa. Each 
of the above mentioned Species 
and the various factors effecting 
its conservation status are 
summarised in Table 5. 


A few banksia species have been 
shown to be more common than was 
previously thought and continued 
monitoring of their populations 
is probably not required. 
Banksias in this category are B. 
burdettii, B. laricina and B. 
lindleyana. rg 


Amongst eastern banksias only B. 
plagiocarpa and the two varieties 
of B. conferta are regarded as 
rare. The former is known from 
only three populations, one of 
which was a new recording during 
the Atlas. It appears to be 
susceptible to fire and one of 
these populations has been burnt 
during the last few years. 


There was a significant new 
population recorded for B. 
conferta var. penicillata but no 
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new records for B. conferta var. 
conferta. Both varieties are 
well protected in conservation 
reserves.  Too-frequent burning 
would probably be the main threat 
to their survival. 


Some Taxonomic Problem Areas 


Highlighted 


Most problems were concerned with 
identifying varieties of B. 
nutans, B. gardneri, B. 
sphaerocarpa, B. spinulosa and B. 


integrifolia. Only one species, 
B. micrantha consistently gave 


problems in identification, being 
readily confused with 


B. sphaerocarpa var. 


sphaerocarpa. The latter, in its 
northern heathland form, is a low 


(c. 2.5 m) sprawling shrub with 
short pungent leaves, small 
flower spikes and flowers 
sometimes falling well within the 
specified measurements of B. 
micrantha. These plants 
nevertheless were identified as 
B. sphaerocarpa because they had 
hairy perianth limbs (not 
glabrous as in micrantha). Many 
volunteers, however, found such a 
small difference difficult to 
detect. 


The two varieties of B. nutans 
(var. nutans and var. cernuella) 
were often difficult to separate. 
They are identified by flower 
size and characteristics of the 
fruiting cone, var. cernuella 
having smaller flowers appearing 
later, and smaller, less knobbly 
follicles on the fruiting cone. 
The distributions of the two 
varieties are thought to be 
disjunct with var. cernuella 
occurring further west. However, 
there are several Atlas records 
of plants with large flowers and 
follicles in the western part of 
the species' range and of plants 
with small flowers and follicles 
in the east. Depending on 
interpretation, these should be 
regarded either as range 
extensions or as reasons for 
further taxonomic studies of this 
species. 
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A similar problem occurred with 
B. gardneri var. gardneri and B. 
gardneri var. hiemalis, which are 
identified by flower colour and 
flowering time. If flowers were 
absent it was impossible to 
distinguish these varieties. 
Apparent range extensions of var. 
gardneri eastwards and var. 
hiemalis westwards may be 
interpreted as either real 
extensions or wrong 
identifications. 


B. repens was also sometimes 
confused with B. gardneri. 
juvenile leaves sometimes 
resemble leaves of B. gardneri 
(Fig. 13). However, the flowers 
are generally a different colour, 
so if these were present, 
identification could be 
confirmed. . Also the stems of B. 
gardneri are always on the soil 
surface, whereas those of B. 


repens are underground. 


Its 


B. sphaerocarpa var. caesia and 
var. sphaerocarpa are identified 
by the former's larger habit, 
bluish-green foliage and smaller 
follicles. However, there were 
several reports of var. 
sphaerocarpa with blue-green 
foliage and this often caused 
confusion. Generally, the two 
varieties do not overlap in their 
distribution. However, Atlas 
records of var. sphaerocarpa west 
of Wagin and var. caesia near the 
Stirling Range National Park do 
not conform to this pattern. The 
Wagin records may be wrongly 
identified but specimens of the 
Stirling Range records have been 
confirmed as var. caesia. 


The discovery of lignotuberous 
populations of B. ashbyi and 
confirmation of the same in B. 
violacea by Atlas contributors 
suggests that the formal 
recognition of varieties may be 
warranted. This would be 
consistent with George's (1981) 
treatment of the B. spinulosa 
complex. 


In eastern Australia the 
varieties of B. spinulosa caused 
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Figure 13. Banksia repens from 
Camel Lake Nature Reserve, north 
of the Stirling Range (collected 
by John Chilvers). Note the 
resemblance of the leaves to 


those of B. gardneri. Drawn by 
Susan Patrick. 


ee 


Occasional problems particularly 
in parts of south-eastern 
Queensland and north of Sydney 
where the ranges of var. collina 
ae Wale Spinulosa overlap. The 
x rieties are identified solely 
Y leaf shape, the mature ieaves 
SOR USER Spinulosa being narrow 
revolute margins and 

PENA LODS generally in the upper 
" only. In contrast, var. 
collina has wider leaves with 
generally serrated edges and 
recurved Margins. On the 

Pase CES of the leaves the 
series venation is also clearly 
mere In the two areas 

IE PEO examples of 

AA EE forms were often 
S ae: Sometimes they were 
Saas as one variety (var. 
Sasia when herbarium 

space uns had indicated the 
Cm ALS EY (var. collina) for 
E me location. Thus in the 
puc north and north-west of 
deer there are several Atlas 
ere S of var. spinulosa, 

DEN Ds previously this area had 
SUD hought to contain only var. 
interes: As before, this can be 
a cred either as a range 

S necs of var. spinulosa or as 
arein cation of a taxonomic 

em needing study. 


Wi : : : 
Soave integrifolia there was 
imes confusion between var. 


s and var. integrifolia 
Sea aY where they occurred 
OF cn er, e.g. in coastal parts 
TOP d ee Queensland and 

one pa New South Wales. For 
A Ë e, a site near Caloundra 
CORSE Soe var. integrifolia on 
Conese Sand dunes, typical var. 
whilst only one kilometre inland, 
Showin in between were plants 
quas leaf forms that were 
Vase ate between the two 
the £ les. Thus some leaves had 
nee ee blunt apex of var. 
le ee but were up to 15 cm 
d others had the typical 
Tare ca apex of var. compar but 
ilea nly 8-9 cm long. Similar 
con Qe forms were recorded 
Singl reas close to Grafton, 
Sos SOL and Gosford (all New 
Wales). North of Fraser 


island (Queensland), populations 
which had been identified as var. 
compar by George (1981) were 
submitted as var. integrifolia by 
A. Salkin who stated that the 
only difference between these 
plants and those further south 
was in the leaves being slightly 
longer. Once again, depending on 
interpretation, this can be 
interpreted either as a range 
extension of var. integrifolia or 
as an indication of a taxonomic 
problem needing study. 


Hybrids - Newly Recorded and 


Previously Known 


Several presumed hybrids were 
recorded for The Banksia Atlas. 
Some were new discoveries. 

Others had been recorded 
previously and were re-found by 
Atlas contributors who often 
provided new locations. For the 
sake of completeness, both the 
new discoveries and the 
previously known forms are 
included in Table 6. In most 
cases, they should be regarded as 
presumed hybrids only. 
Confirmation of their status 
relies on a number of criteria 
including: (i) the presence of 
both parent species in the 
immediate area, (ii) 
morphological characteristics of 
the hybrid (e.g. leaf size and 
shape) being intermediate between 
both parent types, (iii) a degree 
of pollen sterility, (iv) use of 
techniques such as protein 
electrophoresis to document 
inheritance of enzymes of both 
presumed parents. Most of the 
presumed hybrid banksias have yet 
to be assessed by such techniques 
in criteria (iii) and (iv). 


The hybrid between B. prionotes 
and B. lindleyana was the most 
significant recorded for the 
Atlas (Fig. 15). The two species 


involved are not closely related, 


being classified in separate 
taxonomic series (George 1981). 
Only a single presumed hybrid 
exists in an area north of 
Kalbarri National Park. The 
fruit is like that of B. 
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lindleyana, but leaves are 
intermediate between the two 
parent species. 


In the Caloundra area, southern 
Queensland, a single presumed 
hybrid of B. oblongifolia x B. 
integrifolia var. T 


Table 6. Hybrid banksias 
recorded for the Atlas -(* = 
discovery) 


new 


robur x oblongifolia 
aemula x serrata 
paludosa x integrifolia var. 
integrifolia 
*paludosa x marginata 
*saxicola x marginata 
integrifolia var. integrifolia x 
marginata 
*integrifolia var. integrifolia x 
oblongifolia 
*ericifolia var. ericifolia x 
spinulosa var. spinulosa 
ericifolia var. ericifolia x 
Spinulosa var. cunninghamii 
prionotes x hookeriana 
*prionotes x lindleyana 
*hookeriana x attenuata 
hookeriana x menziesii 


integrifolia was found. Leaves 
are the shape of integrifolia 
except for a few blunt teeth. 
They are generally white on the 
undersurface (integrifolia) but 
have a firmer texture and rusty 
hairs on the midrib 
(oblongifolia). The flowers have 
a silky aspect more 
characteristic of integrifolia 
than oblongifolia. 


A presumed B. Saxicola x B. 
marginata hybrid was again a 
single plant from near the summit 
of Mt William in The Grampians, 
Victoria. The leaves were 
similar to B. saxicola but the 
fruiting cones retained the old 
flowers and appeared intermediate 


between the two parent species. 


A presumed hybrid of B. 
hookeriana x B. attenuata occured 
in the Mt Adams area of Western 
Australia. There was a single, 
large, old plant with more than 

1 000 old flower spikes. All had 
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retained their old flowers (cf. 
hookeriana). Flower spikes were 
much reduced in size and had only 
c. 120 flowers on each spike 
(compared to an average of 1 000 
per spike for B. hookeriana). 
The flowers were somewhat 
malformed and never opened 
properly. The plant was 
infertile and had not produced 
any seed. Leaves were 
intermediate between B. 
hookeriana and B. attenuata. 
Old leaves were retained on the 
plant as with B. hookeriana. 


Variation Within Populations 


Variants of many kinds were 
observed by Atlas contributors. 
Some are discussed below under 
the various fields of information 
recorded by contributors on Sight 
Record Sheets, or in the 
discussions of individual species 
in Chapter 5. Others of note 
include the following. 


Rare flower colour variants were 
observed, some of considerable 
horticultural merit. A few are 
illustrated in the colour plates. 
These variants included yellow B. 
praemorsa; yellow, orange and 
bronze B. ornata; cream B. 
occidentalis: yellow and bronze 
B. menziesii; orange B. coccinea; 
red B. seminuda; and pink and 
green B. candolleana. 





Several variations on typical 
Species characteristics were 
reported. Populations of B. 
media, B. serrata and B. 
ericifolia var. macrantha had 
extra-large flower spikes. Both 
large-leaved and small-leaved 
forms of B. integrifolia var. 
aquilonia were recorded. An 
attractive variant of B. laricina 
with wavy margins on the 
follicles was observed in the 
South-west corner of Moore River 
National Park, W.A. (Fig. 15). 
Near Gibson, W.A., several plants 
of B. speciosa had an upright 
form with short upright leaves. 
Attractive individual specimens 
of B. marginata with pendulous 
foliage were noted. 
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18.14 Fruiting cone and leaves of hybrid Banksia lindleyana x pr ionotes [top] and 
of Banksia prionotes{bottom]. Note the persistent old flower parts on the 
fruit of the hybrid, a feature of Banksia lindleyana. Drawn by Susan Patrick. 





Tree/Shrub Habit 


Slightly less than half (40) of 
the 98 taxa were always shrubs, 
while the remainder were recorded 
as either trees or shrubs. 
Species and varieties for which 
80$ or more of their records were 
as trees included B. dentata, B. 
grandis, B. ilicifolia, B. 
integrifolia var. aquilonia, B. 
integrifolia var. p> 


compar, B. 
littoralis, B. m menziesii, iG 
prionotes, B. seminuda and B. 
serrata. Coastal conditions 
sometimes restricted some of 
these tree banksias to low shrubs 
less than 9.5 m tall (e.g. B. 
Serrata at Green Cape lighthouse, 
N.S.W., and B. grandis at Torbay, 
W.A.). 


Height 


The most common height class 
recorded for banksias was in the 
range 1-1.9 m (32 taxa), closely 
followed by 2-3.9 m (30 taxa) and 
0-0.9 m (23 taxa). Only 13 taxa 
were commonly recorded as 4-9.9 m 
tall.  Banksia seminuda and B. 
integrifolia e eac ad a 
Significant proportion of their 
records in the 19-19.9 m range, 
and a small number greater than 
20 m tall. 


There was some dispute as to the 
tallest banksia observed. 
Potential candidates included B. 
integrifolia var. compar growing 
in coachwood rainforest to 39 m+ 
with a diameter at breast height 
of almost Im in Washpool National 
Park, N.S.W. Banksia seminuda was 
reported to grow 39-35 m tall 
along riverbanks in Karri forest 
in W.A., and B. marginata was 
reputed to attain a similar 
height in western Tasmania. 


Contributors recorded unusually 
large specimens of a number of 
shrubby banksias. For example, 
B. robur grew to 5 m as a small 
single-stemmed tree in Wooroi 
State Forest near Caloundra in 
Queensland. In Western Australia 
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the normally low B. praemorsa 
attained heights of 6-7 m in 
protected dunes at Two Peoples 
Bay Nature Reserve east of 
Albany. Variation in height was 
also evident in the two colour 
plates of B. epica. 


New Shoot Growth 


Data on new shoot growth were 
adequate to assess seasonal 
variation for c. 60 of the 98 
banksias. All 60 showed a summer 
peak with new shoots appearing at 
lower frequencies in other 
Seasons. 


Flowering Season 


Greater divergence was documented 
in the seasonality of flowering 
than for new shoot growth. Of 
the 89 taxa with an adequate 
number of observations, 34 had a 
maximum number of flowering 
records in autumn, 24 in summer, 
14 in spring, 13 in winter and 3 
appeared to flower throughout the 
year. Most species flowered over 
Several months of the year. 


Growth Response After Fire 


Thirty-six banksias had 20 or 
more observations of their 
response to fire. Of the 36, 109 
had the majority of their adult 
plants killed by fire and 
regenerated by germination of 
seed. These fire-sensitive 
banksias included B. coccinea, B. 
ericifolia var. ericifolia, B. 
nutans, B. ornata, B. prionotes, 
Speciosa and 


B. quercifolia, B B. 
B. spinulosa var. cunninghamii. 


Of the 26 resprouting species, 15 
were trees capable of resprouting 
from the ground and the trunk 
(e.g. B. grandis, B. 
integrifolia, B. menziesii, B. 
serrata). The remaining 11 were 
prostrate species (e.g. B. 


gardneri, B. repens) or erect 


shrubs (e.g. B. elderiana, B. 
paludosa, B. spinulosa var. 
collina) that resprouted only 
from the lignotuber. 





Data from records on most 
banksias were too few to draw 
conclusions on their growth 
response after fire but are given 
for most taxa by George (1981, 
1984) on the basis of his own 
observations, on herbarium label 
data and on unpublished 
Observations of others (George 
Pers. comm.) . 


Flowering Response After Fire 


Data were generally insufficient 
xm reliable conclusions to be 
-Fawn. There were also problems 
ln recording technique due to the 
Variation and patchiness of 
Observed fires and the complex 
responses shown by banksias in 
EU face of such variation (see 
elevant sections in Chapters 2 
Saas For these reasons, this 
How lon has not been summarised. 
SSS ET for the sake of | 
Pleteness, the data for each 
Species are provided in Chapter 


. 


Possible Pollinators 


mate On possible pollinators 

ag se from no observations to 

Aiea nt B. integrifolia. Animal 

Bare d at flowers was usually 

cm Served, however, as more 

SN 75$ of pollinator records 
negative observations. The 


study of Banksia pollination 
clearly requires special 
techniques if it is to be 
adequately documented. 


Birds featured prominently as 
possible pollinators for 
well-recorded banksias, with 
species such as the ubiquitous 
New Holland Honeyeater being 
commonly observed. This is no 
doubt a reflection of the 
conspicuousness of honeyeaters. 
Bees, wasps and ants were also 
observed frequently. Their role 
as pollinators needs careful 
research, however, because their 
body size and behaviour are 
usually inappropriate to 
regularly place pollen on 
stigmas. 


Mammals were rarely reported at 
flowers, which is understandable 
given their nocturnal feeding 
behaviour. Nevertheless, recent 
research suggests that honey 
possums, Antechinus spp., gliders 
and bats may be important 
pollinators of banksias in some 
circumstances (Whelan & Goldingay 
1986; Goldingay et al. 1987 and 
references therein). 


Banksias 


— —  — 


Coastal 


Five banksias were reported to 
grow within 2 km of the coast for 





Fig.15 Fruiting cones of Banksia laricina from Moore River National P. 
follicles [left] and a variant with wavy margins [right]. 





ark illustrating normal 
Drawn by Susan Patrick 47 


ee SSS SESS 


the majority of their Atlas 
records - B. epica, B. 
ericifolia var. macrantha, B. 
integrifolia var. integrifolia, 
B. praemorsa and B. 
verticillata. A number of others 
had a significant percentage of 
their populations near the coast 
but also extended further inland 
(e.g. B. aemula, B. 
occidentalis, B. serrata). 


Altitude 


Most banksias (51 of 98 taxa) 
were most commonly recorded at 
altitudes between 100 and 249 m, 
a reflection of the species 
richness of banksias on the 
subdued sandplains of Western 
Australia. Two (B. integrifolia 
var. compar and B. spinulosa var. 
neoanglica) occurred most 
frequently in uplands more than 
1 000 m above sea level, and 
another nine were usually in 
mountains between 500 and 999 m 
(B. canei, B. conferta, B. 
conferta var.  penicillata, B. 
integrifolia var. aquilonia, B. 
paludosa, B. plagiocarpa, B. 
saxicola and B. spinulosa in 
eastern Australia, B. solandri in 
the Stirling Range of Western 
Australia). 





At the other extreme, 13 banksias 
were found mainly in low-lying 
often near-coastal areas less 
than 20 m above sea level (B. 
aemula, B. ericifolia var. 
macrantha, BEWGEISISITGHEFOYMEDPayY EBA 

integrifolia var. integrifolia, 
B. littoralis, B. meisneri var. 
ascendens, B. oblongifolia, B. 

B. praemorsa, B. 


occidentalis, 
robur and B. serrata). 


Soil Type 


Sand was the preferred soil type 
of 83 of the 98 banksias, with 
three more favouring sand over 
laterite. Rocky soils, sometimes 
with laterite, and principally in 
montane areas, were occupied by 
12 taxa. B. seminuda was 
exceptional in its preference for 
rich loams along watercourses in 
the forests of Western Australia. 
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Vegetation 


Banksias were usually recorded 
growing in heathlands less than 2 
m tall (46 taxa) or in woodlands 
dominated by low to tall trees 
whose canopies shade up to 30% of 
the ground (33 taxa). Two were 
exceptional in growing in forests 
(B. seminuda and B. integrifolia 
var. aquilonia). Indeed, a 
significant number of records of 
the latter were made in 
rainforest. 


Large shrub and mallee 
communities were favoured by a 
small number of banksias. 
Grasslands and cleared farmland 
were rarely reported as the 
habitat. 


Landform 


Flat or gradually sloping 
terrains were favoured by most 
banksias (52 and 37 taxa 
respectively). Steep montane 
slopes were preferred by B. 
gardneri var. brevidentata, B. 
integrifolia var. aquilonia, — 
while B. praemorsa occured mainly 
on steep coastal slopes. 


Banksias growing on hill or 
mountain tops included B. 
conferta var. conferta, B. 


oreophila, B. plagiocarpa and B. 
sphaerocarpa var. dolichostyla. 


At the other extreme, banksias 
such as B. littoralis, B. robur, 
B. telmatiaea, B. quercifolia and 
B. occidentalis favoured 
Seasonally waterlogged swamps. A 
few other taxa often occured on 
the drier raised margins of such 
swamps, e.g. B. aemula, B. 
oblongifolia, B. meisneri var. 
ascendens, B. paludosa, B. 
ericifolia var. macrantha and B. 
dentata. 





Two unusual landforms were river 
banks, the preferred habitat of 
B. seminuda, and large coastal 
granite outcrops, occupied by B. 
verticillata. 


4. — CONCLUSIONS 


Dt is important to note that The 
Ba sila Atlas was_a project based 
ORE ervations of field workers, 
Sohne on experimental 
in rd research. As such, 
ducet its values is in the many 
aras raised about the genus 
nm. Ia. Each of these questions 
MUT EM ait experimental research 
efore it can be answered 
convincingly. 


In the short time available to 
Bes the Atlas for 
Se ee we have barely been 
And ER Scratch the surface in 
ch ai ing the wealth of data now 
Sa SOS: There are many 
esa ae between geographical 
SET ution, habitat and 
PME Ogy as yet unexplored. 
Taran of geographical 

ane lon, natural hybridisation 
Pole eae taxonomic 

Ace ee await the skilled 
meee lon of botanists interested 
Orel nee genetics and 
Ere Many fascinating 
Pass S requiring research 

m apparent on reading the 
Puesta E in Chapter 3 and 
been ed in the main Atlas 
Teme It is clear that much 

See S to be learnt about the 

SY and ecology of banksias. 

at dellitate future work on the 
CODE ata base, we have placed a 
ms PAR computer tape and lodged 
cwm 4 the Bureau of Flora and 
[enden Canberra. Interested 
pee pers are invited to obtain 
con im rom that institution Or 
gez: ° Western Australian 

ES MERE of Conservation and 
DURS SCIRE if they wish to 
data urther analyses of the 


Bej 

eM ne first of its kind in 

highli ad The Banksia Atlas has 

worth a ed a number of points 

Simila Caring in mind should | 
r projects be undertaken in 


| 





the future. These are summarised 
at the end of Chapters 1 and 2. 
Suffice it to say here that we 
are convinced that every effort 
should be made to ensure that 
cooperative projects of this kind 
are continued. It is pleasing to 
note that an atlas of rare and 
poorly known eucalypts will 
follow on from The Banksia Atlas 
in Western Australia. Perhaps 
other States or the Commonwealth 
might similarly seize the 
initiative in view of the 
demonstrable success Ohne 
Banksia Atlas. 


Apart from the valuable 
contributions to scientific 
knowledge made by The Banksia 
Atlas, it was also hoped that 
taking part in the project would 
stimulate interest and enjoyment 
of the rich Australian native 
flora and fauna. Towards the end 
of the project, numerous letters 
were received stressing both how 
much volunteers had enjoyed 
taking part, and how much they 
had learnt. The following 
comments are a representative 
sample of those received: 





"I'm really sorry the Banksia 
Atlas has ended and regret, of 
course, that we didn't get 
cracking a bit earlier. I 
hope... that the whole 
exercise has been worthwhile - 
it certainly was for our little 
crew down in the Deep South." 


"I found the whole 
exercise most stimulating and 
rewarding... I would strongly 
encourage you to repeat the 
exercise with some of the more 
common and widespread plants." 


"Taking part in the 
project has transformed my 
whole appreciation of 
Australian flora and given me a 


new perspective on this 
continent." 


"Thank you for the 
opportunity to participate... 
I thoroughly enjoyed the whole 
system. It would be a shame if 
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the expertise and technology 
could not be employed in a 
future program... I look 
forward to future 
developments." 


"Through the project I 
have made a whole new group of 
people aware of banksias. I 
certainly enjoy the new 
knowledge which I and my family 
have gained." 


Many also commented on the effect 
that their activities had had on 
other people. 


"I think the idea of volunteers 
undertaking survey work is a 
great way of both getting the 
job done and also creating a 
public awareness of our bush." 


"The project has been 
most enjoyable. One thing I've 
noticed is the interest shown 
by local people when asked 
questions about localities, 
fire histories, etc." 


"We are finding that 
our enthusiasm for banksias is 
rubbing off on to people who 
have previously had little 
thought for this genus. 

Perhaps this will be one of the 
most important benefits 
generated by the Banksia Atlas 
project." 


"Reading about the 
Cooma farmer who was against 
banksias reminds me of one we 
met. He too, 'killed Banksias 
wherever we find them, they're 
a pesky nuisance'. However in 
Spite of this he was kind 
enough to send a man with us to 
show us where we would find 
some. I later wrote to thank 
him and to tell him the name of 
the type we found, also a few 
other names and I asked him 
wherever possible to please 
Spare the trees. About 3 
months later I received a 
delightful letter in answer 
thanking me for 'opening his 
eyes' and to say he had no 
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idea there were so many types 
nor that they had such a 


variety of names, shapes and 
colours. He promised to leave 
them alone where possible and 
invited us to call again when 
we were near." 


This spin-off effect amongst the 
wider community should not be 
under-estimated. Conservation of 
native vegetation is not only a 
matter of protection through 
reservation, erection of fences 
and bans on clearing. An equally 
important element is to have a 
well-informed, interested and 
enthusiastic public. Projects 
like The Banksia Atlas greatly 
assist in this process. 


LAMENT OF A BANKSIA OBSERVER 
(FAILED!) 


Oh I love to look at Banksias 
(It's heaven in the field) 

I love to count their little 
heads 

And calculate their yield 

It's fun to look for little 
bugs 

Which go from flower to flower 
It's fun to see what shrubs 
grow round 

and name the trees that tower. 
Discussions too I do enjoy 

I get a lot of pleasure 

Out of talking atlas talk 

With observers at their leisure 
But when at home the record 
sheet 

Lies open on the table 

To find the time to fill it in 
I find that I'm unable. 


Glenys Trigwell 


SPINULOSA VARIETIES 


I know a spinulosa 

From the rarer paludosa 

And from marginata, aemula, 
all. 

I know it from dentata, 

And from robur and serrata, 
But varieties can send me up 
the wall. 


and 


It could be spinulosa, 
AADS collina's closer, 
s Yos it is cunninghamii. 
EM a d to the confusion 

ere's now a new intrusion, 
The one they want to call New 
Englandi. 


I lose all my momentum 
e anat leafy indumentum 
Š be tomentose, pubescent, 
Or hirsute. 
el ee I look more fully, 
S 1t villous or just woolly, 


Or maybe there's a better name 
to suit. 


ae the edges of the leaves 
Whe a factor that deceives 
n changes in one tree can be 
= great. 
: further complication 
S if every variation 


Ha i ; 
S a leaf which is entire to 
Serrate, 


Pe : 

SUE it's not dentated, 

Api rather more serrated, 
Culate, retuse, or 

Mucronate, 


And this one is a beaut, 
Recurved or revolute, 
Acute, and just a bit 
emarginate. 


I'll leave those varied edges 
To study shapes like wedges, 
Or sickle-like or truncate 
turbinate. 

Now are the leaves mature, 

Or just a little newer, 

Like juveniles with quite a 
different trait? 


With botanists so clever, 

I wonder if they'll ever 
Produce a tree that grows its 
printed name. 

An inbuilt appellation 

Would cause a big sensation, 
But botany would never be the 


same. 


Well spinulosa chasing 

Is brain and body bracing, 
Despite the fact it sends me up 
the wall. 

I won't be broken hearted 

If another "Atlas" started; 
Perhaps I'll even be the first 


on call. 


Eric Williamson 
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5. INTERPRETING THE BANKSIA MAPS 
AND ASSOCIATED DATA 


The rest of the book presents all 
data submitted on the Sight 
Record Sheets for each banksia. 
The sequence of banksias is 
alphabetical. The botanical name 
of each banksia is followed by 
the botanist who named it with 
the date of publication in 
brackets. Common names are also 
provided. 


For each species, the reader is 
requested to first consult the 
total number of records and their 
seasonal distribution. The 
accuracy and sample size of any 
subsequent data entry may then be 
judged with regard to these 
figures. 


The total number of records for 
any Species does not always tally 
with the number of records 
illustrated on a monthly basis. 
With B. burdettii as an extreme 
example, there is a total of 81 
records, but the monthly figures 
add up to only 35. This 
discrepancy is a result of the 
month not always being recorded 
on sight records. 


Percentages have generally been 
used to summarise results. There 
are just two exceptions where 
actual numbers have been used 
instead. With Specific 
Pollinators there are generally 
very few records and percentages 
could convey an incorrect picture 
of results. With Population 
Size, the use of actual numbers 
illustrates more vividly the 
relative abundance of each 
Species than could percentages. 


In most cases, the total number 
of records for each species is 
used to calculate subsequent 
percentages. Thus for B. 
attenuata most results are 
expressed as a percentage of 

1 280 records. Sections that 
were not filled in on the record 
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sheets were classified as 
"Unspecified" and are included in 


the results. 


The "Response to Fire" and 
"Pollinator" sections are treated 
differently. For any species the 
number of recordings within these 
Sections is indicated and results 
are expressed as percentages of 
these figures rather than of the 
species as a whole. 


Whenever percentages have been 
used figures have generally been 
rounded off to the nearest whole 
number. However, this process 
could eliminate some potentially 
interesting records which, due to 
their low frequency ( 8.52), 
should theoretically be rounded 
off to zero. The infrequent 
recording of mammals as a type of 
pollinator is a good example. 
Such records are difficult to 
obtain and in this case any 
record may significantly increase 
our knowledge of a species' 
pollination ecology. Small 
percentage figures are therefore 
included and have been rounded 
off to the first decimal point. 


Interpreting Fire Response 


There were several problems 
experienced in the accurate 
recording of fire response (see 
relevant section in Chapter 2). 
The "patchiness" of fires meant 
that within a generally burnt 
locality there could be small 
areas that remained unburnt. 
Accurate recording required the 
use of two record sheets - one 
for the burnt and another for the 
unburnt area.  Understandably, 
there was reluctance to repeat 
record sheets in this way. 
Sometimes volunteers combined the 
information on a single record 
sheet. It had been intended that 
the "Minimum number of months to 
flowering" refer only to burnt 
plants. It would illustrate the 
minimum time required after fire 
for a species to become 
reproductively active again and 
therefore capable of producing 


a 


seed. However, when non-burnt 
plants were included on the same 
Scores Sheet, and were not 
etected through the normal 

ace siting process, they could give 
n incorrect impression of a 


Short time between fire and 
flowering. 


eee some tall species, e.g. B. 
tease erar fire does not always 
SETTE canopy and it 1s 
Ee Aa le that burnt plants could 
: ung within 1-2 months of 
n: re. With smaller species, 

esas y if they are killed by 
CERES regenerate from seed, a 
ALT time interval is unlikely 
MEE ost probably refers to 
BOE plants. Since it was not 
mss 1 le to separate this 
p REO the reader is 

loned to interpret these data 

carefully. 


Interpreting Pollinators 


c des of pollinators for any 
Sia species should be 
regarded as "possible 
NM QUSE only (see Chapter 
e The lists are also not 
Senses Certain groups of 
to i S (e.g. mammals) are likely 
mates under-recorded due to their 
Y nocturnal activities. 


SNO the design of the record 
fre , the pollinator class 
tale eee do not necessarily 
sent with the specific 
ae frequencies. For 
oy ae a single recording of 
z am sn pollinator class could 
Se by a list of several 
Aree bird species, thus 
Meme an apparent imbalance , 
s pee Che two categories. This 
Dea OY the case with 
Done Species of other 
mae ial pollinators, e.g. ants, 
Sones known and were therefore 
ined to pollinator class. 


Distribution Maps 


T . 
se base map data were provided 
e Western Australian 





Department of Lands and Surveys. 
The projection used is an Alber 
Equal Area on Clarke's 1858 
spheroid, with standard parallels 
of 17930' and 31?30', apd a 
central meridian of 130 E. 
Computer projection routines are 
Hutchinson's (19890), modified by 
N.Hall. 


The distribution maps show all 
recorded occurrences of banksias 
during the period July 1984 - 
August 1986. The presence of a 
banksia at a location is 
indicated by a cross. The 
precision of these locations 
varies as already explained in 
Chapter 2 under "Locality 
Resolution Code’. 


Almost all sight records are 
accurate to the nearest 1' (1.8 
km). Most are accurate to the 
nearest 30" (900 m) and many to 
the nearest 10" (300 m). 
Tasmania was the most accurately 
recorded State with almost all 
records specified and checked to 
the nearest 10" (300 m). 


No attempt has been made to 
illustrate the abundance of a 
species at each record locality. 
A cross may represent anything 
from à single plant to more than 
1 000 plants within a record 
locality. Population data had 
been collected on the record 
sheets and are included in each 
species' report. A visual 
illustration of these data was 
not considered justifiable since 
in most areas there had been no 
attempt made at a thorough survey 
and an illustration of abundance 
based on incomplete data would be 
misleading. A heavy 
concentration of crosses in any 
area therefore indicates an 
abundance of recording and not 
necessarily an abundance of 


plants. 


The following example illustrates 
this point. Banksia marginata 
appears on maps in Chapter 5 to 
be very common and widespread in 
parts of South Australia. 
However, this impression of 
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abundance is misleading since the 
area is largely cleared and most 
populations exist as road verge 
remnants only. In this case, the 
diligence of a single recorder 
has resulted in the systematic 
recording of many small 
populations in adjoining record 
localities. 


In other cases, an abundance of 
crosses is consistent with an 
abundance of plants, e.g. B. 
grandis along the coastal plain 
and Darling Scarp of Western 
Australia, and B. serrata and B. 
integrifolia along coastal parts 
of eastern Victoria. 


On all maps, the reverse 
situation also applies. Blank 
areas without any crosses may 
mean an absence of sight records 
rather than an absence of 
banksias. The recording of 
areas would have helped to 
clarify this point. 


'nil' 


Generally, the distribution maps 
have been drawn to the largest 


Scale possible. Place names, and 
in some cases national park 
boundaries, are provided, to help 


the reader locate actual 
distributions. In Western 
Australia, there are eight 
banksias currently gazetted as 
declared rare or endangered 
flora. For these nine species 
only small scale maps are 
provided in order to retain the 
confidentiality of their exact 
locations. 


Herbarium collections which 
generally pre-date the Atlas are 
indicated on the small inset map 
within each large distribution 
map. For Western Australian 
banksias data were collected from 
all specimens housed in the 
Western Australian Herbarium up 
until December 1984. For eastern 
banksias, records were compiled 
from all herbaria (both national 
and international) where relevant 
collections were known to be 
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lodged up until 1984. 


Herbarium records are thus 
largely historical records dating 
back up to 217 years. The 
original collectors often did not 
Specify latitude and longitude 
and these have been subsequently 
added as precisely as the 
information on locality allowed. 
Sometimes the latter was very 
vague and inaccuracies of the 
order of 20 or even 50 kilometres 
are met. Therefore, in terms of 
latitude and longitude, maps 
based on herbarium collections 
generally are less accurate than 
Atlas maps. 


In almost all cases the Atlas 
maps show many more crosses than 
maps based on herbarium 
collections. This reflects the 
two different methods of data 
collection employed and should 
not be taken to mean an increase 
in abundance of any species. 
Where crosses now exist where 
there were none before, this 
obviously reflects an increase in 
knowledge of the banksias' 
distribution and not a spread of 
the species into new territory. 


Finally, it must be stressed that 
the results are presented only as 
summaries of raw data from the 
record sheets. There are many 
subsequent avenues that could be 
explored using the existing Atlas 
data base, e.g. the relationship 
between plant height and location 
or between plant height and 
altitude; the effect of location 
Or altitude on flowering time or 
new shoot growth; the 
relationship between fire 
intensity and banksia response; 
the banksia assemblages of 
different areas; the most 
important factors limiting 
species' distributions. Such 
topics will doubtless be the 
subject of future studies. 
publication time-contraints, 
were beyond the scope of this 
book. 


Given 
they 
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1 Banksia oligantha near Wagin in W.A. (P.C. Taylor) 4 Flowersof Banksia oligantha (P.C. Taylor) 


2 Amature plant of Banksia epica (J. Falconer) 5 Banksia spinulosa var. neoanglica resprouting from its lignotuber 
following fire (A. Taylor) 


3 Banksiaepica growing as a postrate shrub on limestone cliffs at the 
head of the Great Australian Bight, Western Australia 
(G.J. Keighery) 
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6 B 
anksia margi : 
arginata growing as a 10m tall tree in eastern Tas. 


(S.D. Hopper) 


Possi : ad 
SM anew variety of Banksia ashbyi growing as a low 
erous shrub on Quobba Station (G. Schmidt) 


EN 
(G. Sim EE of Banksia ashbyi shrub at Cape Range 


Hon 
€y poss ] ; A 
um on Banksia coccinea. Pollination by mammals was 


rarely record ? 2 
Species E = coe but may be important for some 





10 Banksia marginata, the most commonly recorded Australian 


species, growing as a 1.5m tall shrub in Deua National Park, 
N.S.W. (S.D. Hopper) 


Banksia conferta var. conferta— a seedling that has germinated 
after fire (A. Taylor) 


Predation of the floral axis of Banksia tricuspis by a moth larva. 
Such predation was commonly observed by contributors. 
The insects themselves are a food source for cockatoos in W.A. 


(S.D.Hopper) 
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13 


14 


15 


16 
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Atlas contributors and Frenchman Peak, Cape Le Grand National 
Park, W.A. (P.C. Taylor) 


Atlas contributors using the Instruction Booklet at Cannington, 
W.A. (P.C. Taylor) 


Banksia speciosa killed by dieback fungus on the south coast of 
W.A. (T. Hill) 


Banksia verticillata, a species rarer than previously thoughtnear 
Bald Island, W.A. (S.D. Hopper) 








17 Banksia scabrella inconspicuous on a road verge north-east of 
Dongara, W.A. Road verges are important for the conservation of 
several banksias in agricultural regions (S.D. Hopper) 


18 Banksia brownii on Bluff Knoll in the Stirling Range, W.A. 
A rare species threatened by dieback infection (S.D. Hopper) 


19 Banksia robur (left), B. oblongifolia (right) and a natural hybrid 
(centre) from Caloundra, Qld (A. Taylor) 





24 Normal colour-form of Banksia menziesii (S.D. Hopper) 


ay Normal colour-form of Banksia candolleana (G. Velterop) 


25 Rare yellow colour-form of Banksia menziesii (S.D. Hopper) 
21 Rare Pink colour-form of Banksia candolleana (G. Velterop) 


26 Rare bronze colour-form of Banksia menziesii (G. Velterop) 
s Normal colour-form of Banksia ornata (A.S. George) 


23 Rare brown colour-form of Banksia ornata (S.D. Hopper) 
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BANKSIA ACULEATA 


12 RECORDS: 
Aug (0) Sep (1) Oct (2) Nov (0) Dec (0). 




















Jan (0) Feb (2) Mar (0) Apr (0) May (1) Jun (6) Jul (0) 


A.S.George (1981) 


















z r N WD 
WA RU IE GLI AZ 
SS wii Zi 








Population Size: 1-10 (4) 10-100 (3) >100 (4) Unspecified (1). SS Wid AG 
NEA SSG 
SQA 
Conservation Status: Restricted to road verge (0%) Not (100%) AN 31, 
Unspecified (0%). In conservation reserve (92%) Not (8%) VW 
Unspecified (0%). x 
ANN 
Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0%). 7 2 NS N 
LH MNA NS 
2h PAM NS 
Height (metres) Hh NAI 
0.0-0.9 
1.0-1.3 HABITAT 
2.0-3.9 "m 
40299 Within 2 km of coast: Yes (0%) No (100%) Unspecified (0%). 
10.0-19.9 
>20 
Unspecified Vegetation 
0 M Š Altitude (metres) Grassland 
"Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
1 250-499 Rainforest 
an 500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
$ 100 $ 0 100 $ 0 
Soil Type Landform 
" Sandy ` Flat 
0 ~Clayish Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky | Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite ` Rock outcrop 


Sand over rock 


Other 


Unspecified 


100 $ 0 





Hill/mountain top 
Other 
Unspecified 





Response to Fire: 9 records 


Growth response: 
Flowering response: 


Killed, new seedlings (78$) unspecified (22%). 


Number of records where flowering had occurred after fire 


(6). 


time to flowering (25-36 months); minimum reported time to flowering («1 month). 


Number of records where flowering had not occurred after fire 


(3). 


Median reported time to no 


flowering (13-24 months); maximum reported time to no flowering (25-36 months). 


Flowering 


100 





JSETEMTIATMASUIRJEEADESISLORENLED 


Majority of flowers 
Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 


fully open 
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Possible pollinators 


Pollinator 
observed (1 


Specific pollinator 


type 3 records: no pollinator 
008). 


0 records. 





Median reported 


— 





24 


26 


28 


30 


32 


34° 





144 416° 118° 120° 122° 





Herbarium collections 

















Geraldton 


o Kalgoorlie 


Bunbury g 






412° 444° 446° 448° 420° 422° 


DISCUSSION 


eee records have confirmed that B. aculeata is restricted to the stirling pange Bo. 5 UE E 

AR ection of G.J. Keighery's in 1983 from the western boundary of the national park was no SEIS TA x 

PAT OS Ee DU OTE, However contributors did report at least 5 new locations of iii than 100 plants a 
Sia with few sight d d most of its populations consis + 

Occurs mainl ithi CES CEP kas i hould be well protected. However, 

; y within the Stirling Range National park and, therefore, S c E Ç 

ES Susceptibility to dieback TREE de unknown, and further research on its response to fire is needed 


or $ y 
appropriate fire management. 
ds on the slopes and tops of 


B. acul : 
=, aculeata matures to a shrub of 1-2 in height. It grows in shrublan : 
foothills of the Sato mito rt an eS of 250-500 m, usually on skeletal rocky soils that are 


Sravelly ana ; ; N ollinators were observed. The 

; 7 clayish.  Floweri was recorded once (in February). o P ç i : 

SIE is killed by fire and RENTA from seed. It may rakedo Ayers following fire for SEXES 
mature to flowering. i 





26 


28 


30 


32 


34 
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BANKSIA AEMULA n. Brown (1810) 


Wallum Banksia 


273 RECORDS: Jan (33) Feb (5) 
Jul (30) Aug (47) Sep (21) Oct (25) Nov (15) Dec (8). 


Population Size: 1-10 (20) 10-100 (70) >100 (177) Unspecified (6) 


Conservation Status: Restricted to road verge (3%) Not (95%) 
Unspecified (2%). In conservation reserve (52%) Not (32%) 


Unspecified (15%). 


Tree/Shrub: Tree form (60%) 


Height (metres) 


Unspecified 
100 € 0 


New Shoot Growth 


100 








JFMAMJJASOND 


Yes 
No 
Unspecified 


Response to Fire: 51 records 


(23) Apr (20) May (33) Jun (12) 


Shrub form (38%) Unspecified (3$). 














HABITAT 


Within 2 km of coast: Yes (69%) No (30%) Unspecified (1%). 


Vegetation 





Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
- 20-49 Mallee 
50-99 - Woodland 
100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
-Unspecified Unspecified 
100 $ 0 100 $ 0 
Soil Type Landform 


Flat 
Seasonally wet 
Lake edge 

- River bank 
Valley bottom 
- Gradual slope 
- Steep slope 
Rock outcrop 

- Hill/mountain top 
Other 
Unspecified 


Sandy 

Clayish 

"Loamy 

- Peaty 

Gravelly 

- Rocky 
Lateritic 

Sand over laterite 
Sand over rock 
- Other 

- Unspecified 











Growth response: Ground resprout (18%) ground resprout and trunk resprout (20%) killed, new seedlings 
and trunk resprout (2%) trunk resprout (39%) unspecified (22%). 


Flowering response: Number of records where flowering had occurred after fire (30). Median reported 
time to flowering (1-12 months); minimum reported time to flowering («1 month). 
Number of records where flowering had not occurred after fire (7). Median reported time to no 


flowering (1-12 months); maximum reported time to no flowering (25-36 months). 


Flowering 





Majority of flowers in bud 





Unspecified 
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Majority of flowers fully open 


ee | 


Possible pollinators 


Pollinator type 109 records: bird (29%) 
butterflies, moths (1%) bees, wasps, ants 
(18%) no pollinator observed (51%). 


Specific pollinator 50 records: 
honeyeater (10) New Holland Honeyeater (2) 
Brown Honeyeater (4) White-cheeked 


Honeyeater (6) Tawny-crowned Honeyeater (1) 
Noisy Miner (1) wattlebird (2) Little 
Wattlebird (2) friarbird (2) Noisy 
Friarbird (1) lorikeets and allies (2) 
Rainbow Lorikeet (1) flycatchers and allies 
(1) ant (3) bee (9) European honey bee (3). 





Majority of flowers recently finished 
Flowers finished, fruiting cones present 
||| Neither flowers nor fruiting cones present 
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Brisbane o 








Ballina 





Herbarium collections 


AD 


ewcastle 
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DISCUSSION 
ndaberg. It is also present on 


70 km north of Bu 
previously, the species was known to occur 


B. 
Horeca Das a coastal distribution from Sydney to ca. 
Only as fa and, North Stradbroke Island and Fraser Island. 
LIE RIS Cann EE AEE Pe had not been recorded from Fraser island. B. aemula rarely 
Sydney ( re than a few kilometres inland. Notable exceptions are at Agnes Banks Nature Reserve west of 
Another ca. 50 km inland) and both north and south of Grafton near Coaldale and Glenreagh respectively. 
had bee inland location is about 30 km south-west of Bundaberg. Of these, only the Coaldale population 
SEA previously collected (by W. Blakely and D. Shiress in 1922). An early collection (no date or 
is oft or available) from Paramatta, west of Sydney was not recorded by Atlas contributors. The species 
The € found in association with its close relative B. serrata and presumed hybrids have been recorded. 
GO REPAS] of observers confusing B. aemula with B. serrata meant that specimens were always 
ed for verification in the case of new locations. 
ions occur at altitudes of less than 50 m. 


In li T 
ine with its coastal distribution, 75% of recorded populat n 
large bushy shrub. Deep sandy soils are 


B. a ; 
B. aemula may either be a tree up to 10 m in height or a a 
ich are sometimes seasonally wet. Surrounding 
associated with B. robur and 


str 
Pecepon Apster red - either coastal dunes or sandy flats 
BYWOb Santee be woodland or shrubland. In Queensland, B. 2207 — € B. à 
B. oblongifolia in the distinctive Wallum communities. A network of low sandy rises and intervening 
robur in the wetter areas and B. aemula on the 
ugh mainly in February 


Swam d 
PS create a patchwork of vegetation types with B. 
from January to October tho 


sli à < B 
aM bee higher, drier sites. Banksia aemula flowers y : u : 
red. The conspicuous flowers are attractive to many different birds including honeyeaters, 
th is mainly in spring and summer. Following fire 

of the seed follicles 


wattlebi he c 
the rel friarbirds and lorikeets. New shoot grow 
is AM Rien may resprout from its lignotuber or from epic 

stimulated by fire and resultant seed germination is usu 


ormic buds. The opening 
ally prolific. 
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BANKSIA ASHBYI E.G. Baker (1934) 


Ashby's Banksia 


70 RECORDS: Jan (3) Feb (3) Mar (0) Apr (4) May (12) Jun (8) Jul 
(2) Aug (10) Sep (21) Oct (1) Nov (3) Dec (0). 


Population Size: 1-10 (24) 10-100 (26) »100 (17) Unspecified (3). 
Conservation Status: Restricted to road verge (3%) Not (94%) 
Unspecified (38). In conservation reserve (9$) Not (812) 


Unspecified (10$). 


Tree/Shrub: Tree form (46$) Shrub form (51%) Unspecified (3$). 


Height (metres) 


-0 
HABITAT 


Within 2 km of coast: 


oooo 


E 
LÍ 
z0. 


rPPRNHO 
^O xo xo ,O 30 


0.0-1 
»20 
Unspecified 


100 g 0 


«9 


Altitude (metres) 


«20 

20-49 

50-99 

100-249 
-250-499 

500-999 

»1000 

Unspecified 


100 $ 0 
Soil Type 


Sandy 

Clayish 

Loamy 

Peaty 

Gravelly 

Rocky 
Lateritic 

Sand over laterite 
Sand over rock 
Other 
Unspecified 


100 % 0 


New Shoot Growth 


100 





0 





JFMAMJJASOND 


Yes 
No 
Unspecified 








Yes (30%) No (70%) Unspecified (0$). 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

Woodland 

Forest 

" Rainforest 
Cleared farmland 
Other 
Unspecified 


oo 
e 


Landform 


Flat 
Seasonally wet 
Lake edge 
River bank 
' Valley bottom 
Gradual slope 
Steep slope 
Rock outcrop 
Hill/mountain top 
Other 
` Unspecified 


oe 
eo 





Response to Fire: 8 records 


Growth response: Ground resprout (12%) killed, new seedlings 
resprout (12%) unspecified (37%). 


Flowering response: 


(378) 


Number of records where flowering had occurred after fire (5). 


killed, 


time to flowering (13-24 months); minimum reported time to flowering («1 month). 


Number of records where flowering had not occurred after fire 


(2). 


Median reported time to no 


flowering (13-24 months); maximum reported time to no flowering (25-36 months). 


Flowering 


100 





ab sy kt GS Ll ap af Fy ES hE 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 





Possible pollinators 


Pollinator type 
butterflies, 
(24%) no pollinator observed (53%). 


moths 


Specific pollinator 
(3) Singing Honeyeater (1) ant (3). 
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17 records: bird (18%) 

(6%) bees, wasps, ants 

7 records: honeyeater 
———F 





new seedlings and trunk 


Median reported 








444° 446° 448° 420 


Exmouth 


Carnarvon 


Herbarium collections 











412° 444° 446° "EE 420° 


National Parks >50000 ha. ^7 —— 


DISCUSSION 


Atlas data confirmed h i ecords for B. ashbyi in showing that it extends from Geraldton to 
Exmouth, with an XR ue S Kennedy ERES Collections of W.E. Blackall and C.A. Gardner, 
both in 1940 and from the Mingenew and Coorow areas, Were not supported by sight records. Contributors 
did extend the known distribution further east from Geraldton (to Nungulya homestead, 20 km E of Mullewa) 
and established that previous records from North West Cape and Quobba Station were connected by 
Populations along the intervening coastline. B. ashbyi is reasonably secure occurring in such reserves 
as Cape Range National Park, Cooloomia Nature Reserve and Wandana Nature Reserve. 


Northern populations occur as shrubs in heath and spinifex grassland on near-coastal red sand dunes. In 
this area, Atlas records suggest that the species is lignotuberous. At the Kennedy Range, the single 
eeeonars population grows on a red sandy hilltop with small shrubs and spinifex. ag Se se eure, 
ark Ba . Further south the species grows away from e coast on 

V CRI cnius ERES CER T Coun ay to a small tree. From Shark Bay 


undulating well-drained yellow sandplains. Its stature increases 


Southwards the s i i i ti from seed after fire. This presence or absence 
e bes tuberous, regenerating 
Pee eer a d i ies is a relatively rare phenomenon. It may 


Of a lignotuber amo isti i ithi ec 

ngst distinct populations within a SP 3 F h b 
warrant the iVISionEOE the EY into two varieties. Flowering was observed mainly in winter with 
birds the most frequently observed potential pollinators. New shoot growth was reported throughout the 
year, but chiefly in autumn ahd had declined to low levels in late winter - early spring. 
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BANKSIA ATTENUATA R. Brown (1810) 


Slender Banksia , Candlestick Banksia, 

Coast Banksia 

1280 RECORDS: Jan (120) Feb (42) Mar (160) Apr (142) May (106) Jun 
(76) Jul (71) Aug (131) Sep (182) Oct (90) Nov (73) Dec (80). 


Population Size: 1-10 (181) 10-100 (524) »100 (559) Unspecified 
(16). 


Conservation Status: Restricted to road verge (14$) Not (83$) 
Unspecified (4%). In conservation reserve (26%) Not (69%) 
Unspecified (5%). 

Tree/Shrub: Tree form (76%) Shrub form (23%) Unspecified (1%). 


Height (metres) 











0.0-0.9 
[1.0-1.3 HABITAT 
2.0-3.9 
4.0-9.9 Within 2. km of coast: Yes (8%) No (92%) Unspecified (1%). 
10.0-19.9 —— MM 
»20 
Unspecified Vegetation 
109 i 1 Altitude (metres) Grassland 
— "Small shrubs 
<20 `Large shrubs 
New Shoot Growth 20-49 -Mallee 
50-99 Woodland 
-100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
Unspecified S ess ceps 
100 $ 0 
Soil Type Landform 





JFMAMJJASOND 


Yes 
No 
Unspecified 


Sandy Flat 

"Clayish Seasonally wet 
Loamy Lake edge 
Peaty River bank 
"Gravelly Valley bottom 
Rocky Gradual slope 
Lateritic -Steep slope 
"Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
"Other ` Other 
Unspecified aes 


Growth response: Ground resprout (18%); ground resprout and killed, new seedlings (5%); ground resprout 
and trunk resprout (14%); killed, new seedlings (2%); killed, new seedlings and trunk resprout (28) 
trunk resprout (27$); unspecified (34$). 











Response to Fire: 191 records 


Flowering response: Number of records where flowering had occurred after fire (134). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 
Number of records where flowering had not occurred after fire (20). Median reported time to no 


flowering (13-24 months); maximum reported time to no flowering (61-72 months). 





Flowering 


Possible pollinators 


Pollinator type 436 records: bird (6$) 

utterflies, moths (18) bees, wasps, ants 
(118) flies (1%) no pollinator observed 
(823). 


Specific pollinator 66 records: 


honeyeater (5) New Holland Honeyeater (1) 
Brown Honeyeater (1) Singing Honeyeater (1) 
Miner (1) wattlebird (3) Western Spinebill 
(2) Port Lincoln Parrot (1) Red-tailed 





Jana Eae, Mage, TAM a TURO Black Cockatoo (1) ant (9) bee (29) 
European honey bee (1) blowfly (1) 
Majority of flowers fully open dragonfly (1). 


Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Herbarium collections 
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p o Morawa 





29 
30 


30 
31 


° Dowenin 
31 
32 
X o Quairading 


h i " 
33 


34 


34* 


35 
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DISCUSSION 


aie i i omponent of woodlands and shrublands on 
min E GRAECI C zo EN O cerva IINE western end of Fitzgerald River 


Sandplain from th i E 
T e Kalbarri region south to Augusta, £ A f n ; ; t is 
National Park. Heavy soils UE CE a significant barrier in its distribution. For example, i 


esa confined to the deep sands of the western coastal plain and does E cuu CE es UD ES 
RISE except for small isolated pockets of sand scattered throughout WR xis HOD DUET NE S 
M in the Collie - Boyup Brook - Kojonup area east of Bunbury 1S there 2 SEE SES ipdeve lopment 
a allow a more continuous distribution of B. attenuata. _ This belt e fed P E EE snore 
Meese forest from the southern Jarrah forest. Interesting outliers IE e observations ip ME 
agenta (N of Jerramungup), and in Zuytdorp National Park south of Shar E Tipo EE Cen PE 
Snecies to be common on the Scott River sandplains and south-eastwards along the 
presented in the herbarium collections mapped. 

nsist of shrubs 1-2 m tall.. To the south, stature increases to 


a Small tree of 4-10 m. B. attenuata flowers and produces new shoot may v SEEXSEX o ier ore 
t resprouts well from the lignotuber and from epicormic buds after fire, an 


Years later on average.  Honeyeaters may be important pollinators. 


P ] 
9Pulations from Badgingarra northwards co 
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BANKSIA AUDAX c.Gardner (1928) 


33 RECORDS: Jan (3) Feb (0) Mar (0) Apr (7) May (6) Jun (0) Jul (2) 
Aug (5) Sep (6) Oct (2) Nov (0) Dec (0). 


Population Size: 1-10 (5) 10-100 (17) >100 (9) Unspecified (2). 


Conservation Status: Restricted to road verge (6%) Not (94%) 
Unspecified (08). In conservation reserve (3682) Not (558) 
Unspecified (9$). 


Tree/Shrub: Tree form (0%) Shrub form (94$) Unspecified (6$). 





Height (metres) 




















0.0-0.9 
E HABITAT 
4.0-9.9 Within 2 km of coast: Yes (0%) No (100%) Unspecified (0%). 
10.0-19.9 
>20 i 
Unspecified Vegetation 
292 $ o Altitude (metres) | Grassland 
-Small shrubs 
<20 Large shrubs 
20-49 Mallee 
New Shoot Growth 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
E 100 a 0 100 $ 0 
= Soil Type Landform 
E = Sandy -Flat 
= = Clayish Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Fr Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 % 0 100 % 0 











Response to Fire: 4 records 
Growth response: Ground resprout (50%) unspecified (50%). 


Flowering response: Number of records where flowering had occurred after fire (4). Median reported 
time to flowering (25-36 months); minimum reported time to flowering (13-24 months). 
Number of records where flowering had not occurred after fire (0). 


Flowering 


Possible pollinators 


Pollinator type 1 record: bees, wasps, 
ants (100%). 


Specific pollinator 0 records. 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 


Unspecified R] 222 ER; a 880 I, ee | 
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448° 449° 420° 424° 422 423 








Herbarium collections 











o Kalgoorlie 


gK 


Southern Cross „0 X 


Merredin o 


147 418° 449° 420° 424" 422° 423° 


National Parks >50000 ha. —~ 


DISCUSSION 
B. audax wa i i the qo dfields re ion west of Kalgoorlie to the Great 
s recorded in scattered populations from g 1dfi s g : 
Southern i i Koolyanobbin and south-west of 
whea arium collections from y g. 
tbelt near Lake Magenta. Herbar PSU fps ÉTIN 


Coolgardi ! poet 2 
Seve tors, but significant range 1 j 
oe eee rect Ceo the west of Kalgoorlie. The species is probably 


near Lake Gr 
ace Lake Magenta and Wallaroo to A ° s F 
"nder-recorded ^ because TEE is difficult in much of its habitat. It is also a relatively 
ceconspicuous shrub which flowers in summer at a time when field work is EP: due OEC 
mperatures. i than 100 plants and about a ird were recorde rom 
Most populations were of less P f the range of the species ya^ i 


Conservation ; i k Much o 
reserves (notably Boorabbin National Park). i 
uncleared land to the eat of tho wheatbelt. Its conservation status therefore seems relatively secure. 


The Specie i tly undulating sandplain. Typically it 
S grows as a shrub ually 1-2 m tall in flat to gently 1 ly 
Srows in ER uBIands It ERATES G Parente from a lignotuber after fire. Further data on pollinators 


a : 
nd new shoot growth are needed for reliable conclusions to be drawn. 
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BANKSIA BAUERI 


Woolly Banksia, 


R.Brown (1830) 


Woolly-spiked Banksia, 
Possum Banksia 


132 RECORDS: Jan (11) Feb (6) Mar (12) Apr (9) May (7) Jun (6) Jul 
(2) Aug (13) Sep (24) Oct (14) Nov (14) Dec (12). 


Population Size: 1-10 (24) 10-100 (68) >100 (29) Unspecified (11). 
Conservation Status: Restricted to road verge (33%) Not (58%) 
Unspecified (9%). In conservation reserve (46%) Not (50%) 


Unspecified (4%). 





Tree/Shrub: Tree form (2%) Shrub form (96%) Unspecified (2%). 
Height (metres) 
0.0-0.9 
1.0-1.9 HABITAT 
203.59 
4.0-9.9 Within 2 km of coast: 
10.0-19.9 
>20 
Unspecified 
100 g 0 


Altitude (metres) 


-<20 

20-49 
-50-99 
-100-249 
-250-499 
500-999 
>1000 
-Unspecified 


New Shoot Growth 








Soil Type 


-Sandy 
Clayish 
Loamy 
Peaty 
-Gravelly 
Rocky 
-Lateritic 
Sand over laterite 
-Sand over rock 
-Other 
Unspecified 





yes 
No 
Unspecified 


Response to Fire: 3 records 


Growth response: 
unspecified (33%). 


Killed, new seedlings (33%) killed, new 


Flowering response: 


Yes (8%) No (92%) Unspecified (0%). 





seedlings 


Number of records where flowering had occurred after fire 




























Vegetation 


Grassland 

“Small shrubs 
"Large shrubs 

- Mallee 

` Woodland 

- Forest 
Rainforest 
Cleared farmland 
- Other 

- Unspecified 


100 $ 0 
Landform 





Flat 
Seasonally wet 
Lake edge 

` River bank 

Valley bottom 
Gradual: slope 

` Steep slope 

Rock outcrop 

- Hill/mountain top 
Other 

` Unspecified 





and trunk resprout (33%) 


(2). Median reported 


time to flowering (13-24 months); minimum reported time to flowering (1-12 months). 


Number of records where flowering had not occurred after fire (0). 


Flowering 


100 

















Jena Mee Agee Seemed ee APS) OME NEED: 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Pollinator type 


Specific pollinator 





Possible pollinators 


21 records: bees, wasps, 


ants (5%) no pollinator observed (95%). 


l record: ant (1). 


31 





448° 449° 420° 424° 








Herbarium collections 

















[T 
[National Parks >50000 ha. — —— 


DISCUSSION 


rrence for B. baueri, one along the south 
Stirling sandplains and the other inland 
ightings in the area between Fitzgerald, 


coroarium records had indicated three disjunct areas of occu 
betw between Bremer Bay and Jerdacuttup, one on the South 
etween Kweda and Tarin Rock. The Atlas provides many new sig r 
ingrup, Tarin Rock and Lake Lockhart thus linking the previously recorded inland and south coast 
Occurrences. A new outlier is reported to the east of Woodanilling and Katanning and the easternmost 


e erence Of B. baueri is now known to be beyond Munglinup. Most populations are between 10-100 plants 
h almost 50% in conservation reserves. 
Nearly all hough sometimes less than a metre. Flat 
plants grow as shrubs, generally between 1-2 m tall thoug š t f; 3 
9r gently sloping Tana with sandy E ehe preferred habitat. Surrounding vegetation is of large or 
ERE shrubs and sometimes mallee. Flowering occurs in autumn and winter, with both the usual blue-grey 
ond Occasional golden or rusty coloured variants being recorded. New sho Sdn sans S me 
erved polli v3 is supports work by R.D. Wooller an .J. Collins pers. 
pollinator activity was very low. This SUPP t food source for the secretive Honey-possums 


Comm.) who ha i imei i 
vee is an importan P) 
stablished that B. baueri 7 The species is killed by fire and regenerates from 


and : 3 
eae for the more conspicuous honey eating birds. 
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BANKSIA BAXTERI R.Brown (1830) 


Baxter's Banksia, Bird's Nest Banksia 


188 RECORDS: Jan (20) Feb (20) Mar (16) Apr (12) May (9) Jun (12) 
Jul (8) Aug (14) Sep (26) Oct (24) Nov (15) Dec (11). 


Population Size: 1-10 (22) 10-100 (86) >100 (76) Unspecified (4). 
Conservation Status: Restricted to road verge (27%) Not (67%) 
Unspecified (6%). In conservation reserve (373%) Not (578) 


Unspecified (5$). 


Tree/Shrub: Tree form (29$) Shrub form (69%) Unspecified (2$). 





Height (metres) 

















0.0-0.9 r =) 
-1.0-1.9 HABITAT 
2.0-3.9 à 
4.0-9.9 Within 2 km of coast: Yes (15%) No (84%) Unspecified (1%). 
10.0-19.9 mc mcm DGEU TENET 
>20 
| Unspecified Vegetation 
aly š: ° Altitude (metres) Grassland 
rr Small shrubs 
<20 -Large shrubs 
: -20-49 - Mallee 
New Shoot Growth 50-99 | Woodland 
100-249 Forest 
- 250-499 Rainforest 
t 500-999 -Cleared farmland 
-»1000 - Other 
Unspecified - Unspecified 
100 % 0 
Soil Type Landform 
Sandy Flat 
| Clayish ` Seasonally wet 
Loamy "Lake edge 
| Peaty River bank 
| Gravelly Valley bottom 
Yes ` Rocky Gradual slope 
No Lateritic ` Steep slope 
Unspecified "Sand over laterite ` Rock outcrop 
-Sand over rock - Hill/mountain top 
- Other Other 
Unspecified Unspecified 











Response to Fire: 24 records 


Growth response: Ground resprout and killed, new seedlings (4$) killed, new seedlings (62$) 
unspecified (33$). 


Flowering response: Number of records where flowering had occurred after fire (12). Median reported 
time to flowering (13-24 months); minimum reported time to flowering (1-12 months). 
Number of records where flowering had not occurred after fire (5). Median reported time to no 


flowering (37-48 months); maximum reported time to no flowering (61-72 months). 


Flowering ibas Kia. q ome 


Possible pollinators 


Pollinator type 61 records: bird (23%) 
bees, wasps, ants (7%) no pollinator 
observed (70%). 





Specific pollinator 14 records: 
honeyeater (2) New Holland Honeyeater (5) 
she a Th. Se Q AUS Sh dp 1» White-cheeked Honeyeater (1) Little 





Wattlebird (2) Western Spinebill (1) 


tea CE. era AA Red-tailed Black Cockatoo, (2) ant (1). 


Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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118° 449° 420° 424° 122 








Herbarium collections 














448° 419° 420° - 121 422 


National Parks >50000 ha. —— 


DISCUSSION 


T . : : 
the Sex herbarium records-for B. baxteri indicated a scattered eaen Lon peterpan SaaS e mate 
irli mu EOT confirme is 

be xisacndeMandiMunglinup&beach: MIEL SLE ais Millbrook Nature Reserve to the north of 


° 
fairl ; F “ t 

A Y continuous. An interesting outlier occur d P 7 
thenny: Other range extensions eee aTongarhe northern boundary of Fitzgerald uu SERS A aa A aoe 
in North-east of Stirling Range National Park. Many populations are of more chen A plant ande. ax 
Spec; servation reserves. However, a significant proportion (278) is. con T roe RE Er teers 

les is highly susceptible to dieback disease and it is heavily used in e 
& Hopper 1982). Its conservation status therefore needs monitoring. 


form is flat or gently sloping and 
Sandy soils are strongly preferred. 

i ak in January and February. Some flowers were 
er st were frequently seen visiting flowers (see 
B. baxteri appears to be killed by fire and to 


The preferred land 


Plant 
S usually grow as shrubs 2-4 m in height. 
less often mallee. 


Sur i 
PENS vegetation is mainly shrubland or 
recorded ` Summer flowering species which reac 
also Hoppor late as June, a few as early as September. 
take ap Per, 1980). New shoot growth occurs in summer. 
least 3-4 years for seedlings to mature and flower. 
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BANKSIA BENTHAMIANA 


C.Gardner (1964) 


36 RECORDS: Jan (0) Feb (1) Mar (0) Apr (0) May (0) Jun (8) Jul (1) 
Aug (11) Sep (5) Oct (6) Nov (1) Dec (2). 


Population Size: 1-10 (10) 10-100 (18) >100 (6) Unspecified (2). 


Conservation Status: Restricted to road verge (47%) Not (47%) 
Unspecified (6%). In conservation reserve (173) Not (758) 


Unspecified (8$). 


Tree/Shrub: Tree form (36%) Shrub form (58$) Unspecified (6%). 





Height (metres) 











0.0-0.9 <a 9773] 
x° Da 3s HABITAT 
4.0-9.9 Within 2 km of coast: Yes (0$) No (100$) Unspecified (0$). 
10.0-19.9 
>20 
Unspecified Vegetation 
ml x F Altitude (metres) Grassland 
ae £ -Small shrubs 
-<20 -Large shrubs 
20-49 Mallee 
50-99 - Woodland 
-100-249 - Forest 
- 250-499 Rainforest 
500-999 - Cleared farmland 
->1000 Other 
-Unspecified Unspecified 
Soil Type Landform 
Sandy Flat 
Clayish | Seasonally wet 
Loamy Lake edge 
Peaty River bank 
- Gravelly Valley bottom 
Yes Rocky ` Gradual slope 
No -Lateritic Steep slope 
Unspecified 


Sand over laterite 
Sand over rock 


Rock outcrop 
` Hill/mountain top 








- Other Other 
Unspecified | Unspecified 
Response to Fire: 2 records 
Growth response: Killed, new seedlings (100%). 
Flowering response: Number of records where flowering had occurred after fire (1). Minimum reported 


time to flowering (85-96 months). 
Number of records where flowering had not occurred after fire (0). 


Flowering 





Possible pollinators 






Pollinator type 6 records: butterflies, 
moths (17$) no pollinator observed (83$). 


Specific pollinator 0 records. 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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445 446° 447° 118 







Herbarium collections 


27 


27° 


28 


28 






Mullewa 0 


Geraldton 


29 Morawa o 


XX 
LE 
Dalwallinu o 


E ; 


| 31 
444° 445° 446° 447° 


DISCUSSION 


Atlas data h i i i i i for B. benthamiana of two disjunct 

ave confirmed the reviously known distribution o B. benthamiana 
Populations in the northern Pietos one to the east and south-east of Mullewa, the other to the north 
and south-east of Dalwallinu. Range extensions were recorded from the intervening Tardun and Latham 


areas. The species' status in the wild needs monitoring because most reported populations are of less 
than 100 plants, with almost 50% restricted to road verges. 

B. benthamiana grow i ree, usually 2-4 m tall. It occurs on flat or gently sloping 
appears to be the main season. There is a similar lack of data for the season of new shoot growth and 
Or growth and reproductive responses to fire. However, George's (1981) observations of a 
non-lignotuberous habit were supported by two records of adult plants killed and regenerating only from 
Seed following fire. 
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BANKSIA BLECHNIFOLIA F.mueller (1864) 


37 RECORDS: Jan (1) Feb (6) Mar (1) Apr (2) May (0) Jun (6) Jul (3) 
Aug (2) Sep (6) Oct (4) Nov (4) Dec (1). 


Population Size: 1-10 (9) 10-100 (13) >100 (14) Unspecified (1). 
Conservation Status: Restricted to road verge (49%) Not (40%) 
Unspecified (11%). In conservation reserve (14%) Not (86%) 


Unspecified (0%). 


Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0%). 





Height (metres) 





















0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
BAR Within 2 km of coast: Yes (0%) No (100%) Unspecified (0%). 
>20 
Unspecified Vegetation 
199 Š k Altitude (metres) Grassland 
Naa — w Small shrubs 
<20 - Large shrubs 
New Shoot Growth -20-49 Mallee 
50-99 - Woodland 
-100-249 Forest 
100 -250-499 Rainforest 
500-999 Cleared farmland 
»1000 Other 
Unspecified - Unspecified 
š 100 % 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
0 -— Clayish - Seasonally wet 
JFMAMJJASOND -Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Rocky - Gradual: slope 





Yes 
No Lateritic Steep slope 
|J Unspecified 


-Sand over laterite Rock outcrop 

Sand over rock - Hill/mountain top 
-Other Other 
-Unspecified Unspecified 





Response to Fire: 2 records 
Growth response: Killed, no seedlings and killed, new seediings (502) unspecified (50%). 


Flowering response: Number of records where flowering had occurred after fire (1). Minimum reported 


time to flowering (85-96 months). 
Number of records where flowering had not occurred after fire (1). Maximum reported time to no 


flowering (13-24 months). 


Flowering 


100 


Possible pollinators 


Pollinator type 12 records: bees, 

















wasps, ants (178) flies (173) no 
pollinator observed (66%). 


9 : - += Specific pollinator 3 records: ant (2) 
ap oy kk JC OL ar af OS BO) Qu I blowfly (1) 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 





76 


31 


449° 420° 424° 422 





Herbarium collections | 








Esperance 


118° 419° 120° 121° 122° 


National Parks >50000 ha. ^  — 


DISCUSSION 


The previously known distribution of B. blechnifolia between Jerramungup and Gibson has been confirmed by 
Atlas contributors. However, a 1965 collection by C.A. Gardner and W.E. Blackall from near Middle Mt 
Barren in the Fitzgerald River National Park Was not recorded. An Atlas record of an outlying population 
near Borden is a range extension of ca. 80 km westwards. Other new records are from the western boundary 


Of Fitzgerald River National Park, and three récordings from north-east of Esperance. Recent years have 
Seen the area in which B. blechnifolia grows being increasingly cleared for agriculture. With almost 50% 


Of recorded populations on road verges and only 14% in conservation reserves, it is potentially 
vulnerable. 


The species grows as a prostrate shrub with flower spikes and fruiting cones at ground level. It occurs 
on flat or gently undulating sandplain in heath or mallee-heath, Flowering is mainly in spring although 
it may begin as early as June. New shoot growth was recorded in many months though largely from late 
spring to early autumn. A single post-fire record suggests that B. blechnifolia is killed by fire and 
regenerates from seed. This is supported by observations of George (1981). 


31 
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BANKSIA BROWNII Baxter ex R.Brown (1830) 


Brown’s Banksia, Feather-leaved Banksia 


18 RECORDS: Jan (3) Feb (0) Mar (0) Apr (1) May (3) Jun (0) Jul (1) 
Aug (2) Sep (1) Oct (1) Nov (6) Dec (0). 


Population Size: 1-10 (10) 10-100 (2) >100 (5) Unspecified (1). 
Conservation Status: Restricted to road verge (28%) Not (72%) 
Unspecified (0%). In conservation reserve (50%) Not (39%) 
Unspecified (11%). 

Tree/Shrub: Tree form (56%) Shrub form (39%) Unspecified (5%). 


Height (metres) 


HABITAT 


Within 2 km of coast: 
Tg —— c 


Unspecified 


Har Š s Altitude (metres) 


<20 

20-49 

50-99 
100-249 
250-499 
500-999 
>1000 
Unspecified 


100 $ 0 
Soil Type 


Sandy 

Clayish 

Loamy 

Peaty 

Gravelly 

Rocky 
Lateritic 

Sand over laterite 
Sand over rock 
Other 
Unspecified 


100 % 0 


New Shoot Growth 








JFMAMJJASOND 


Yes 
No 
Unspecified 


Response to Fire: 2 records 


Growth response: 


Flowering response: 
time to flowering (61-72 months). 


Killed, new seedlings (50$) unspecified (50$). 


Number of records where flowering had not occurred after fire (0). 


Flowering 


100 





JEFIM ATMIR IA SEONI ND 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Yes (0%) No (100%) Unspecified (0%). 


Number of records where flowering had occurred after fire 







Possible pollinators 


Pollinator type 
observed (100%). 


Specific pollinator 





Vegetation 


Grassland 

r Small shrubs 
Large shrubs 

- Mallee 

- Woodland 
Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


100 g 0 
Landform 


- Flat 

- Seasonally wet 
Lake edge 
River bank 

- Valley bottom 
Gradual slope 
- Steep slope 

r Rock outcrop 
Hill/mountain top 
Other 

- Unspecified 











Minimum reported 


(2). 


2 records: no pollinator 


0 records. 





28 


30° 


32° 


34° 


414° 446° 418° 420° 422° 










Herbarium collections 








Geraldton 


o Kalgoorlie 


Esperance 


Augusta 


0 km ^ 29g 


119" 444° 116° 118° 120° 122 


DISCUSSION 


B. brownii wa i i irli to the north of Albany. Atlas records have 
= = s previously recorded in the Stirling Range and to a 
confirmed and extended this distribution. New populations have been recorded from two sites north-east 


of Alban is i i i i ords reported and the majority of its populations 
y. This is a rare banksia with few sight ree 5 e in conservation reserves and a few 


being of less than ten ugh 50% of the populations ar 1 
are reasonably large, ni planes S TER by dieback disease, to which it is highly susceptible. 

B. brownii gro i erally between 1-2 m though sometimes up to 4 m. In the 
Stixlincakawercnevspcoredd Le AERIS lopes and tops at altitudes between 500 and pk oom ere, 
the habitat is heath and open mallee on rocky skeletal soils. Southern populations occur in heath and 
woodland on gradual slopes in gravelly lateritic sands. Flowering appears to be in winter and new shoot 
growth in summer. Limited data suggest that the species is killed by fire and regenerates solely through 
Seedling germination. 


26 


28 


30 


32 


34 


36 
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BANKSIA BURDETTII E.G.Baker (1934) 


Burdett's Banksia 


81 RECORDS: Jan (2) Feb (4) Mar (1) Apr (2) May (0) Jun (1) Jul (1) 
Aug (6) Sep (12) Oct (0) Nov (2) Dec (4). 


Population Size: 1-10 (10) 10-100 (12) >100 (24) Unspecified 
(35). 


Conservation Status: Restricted to road verge (40%) Not (59$) 
Unspecified (1%). In conservation reserve (32%) Not (67%) 
Unspecified (1%). 


Tree/Shrub: Tree form (17%) Shrub form (26%) Unspecified (57%). 


Height (metres) 


HABITAT 


Altitude (metres) 


<20 

20-49 

50-99 
100-249 
250-499 
500-999 
>1000 
Unspecified 





rt 
° 
° 
de 
eo 


Soil Type 


Sandy 
Clayish 
JFMAMJJASOND Loamy 
Peaty 
Gravelly 
^ Yes Rocky 





No Lateritic 
Unspecified Sand over laterite 
Sand over rock 
Other 

Unspecified 





eo 








Within 2 km of coast: Yes (0%) No (100%) Unspecified (0%). 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


Landform 


Flat 


- Seasonally wet 


Lake edge 
River bank 


r Valley bottom 


Gradual slope 
Steep slope 

Rock outcrop 
Hill/mountain top 
Other 

Unspecified 





Response to Fire: 1 record 
Growth response: Unspecified (100%). 


Flowering response: Number of records where flowering had occurred after fire 


time to flowering (49-60 months). 


Number of records where flowering had not occurred after fire (0). 


Flowering 


100 











Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Possible pollinators 


pollinator 


Honeyeater (1). 


(1). Minimum reported 


Pollinator type 2 records: bird (100%). 


record: Brown 








28° 30° 


29 


29° 30' 


30 


30° 30° 


34° 


extending the range ca. 40 km further north and 15 km 


444° 30° 445° 445° 30° 446° 446° 30° 








Herbarium collections 


Geraldton 














144° 444° 30° 115° 445° 30' 416 


National Parks »10000 ha. — 


DISCUSSION 


i i ricted distribution for B. 
Western Australian Herbarium collections had indicated an intermittent a ehis general distribution whilst 
burdettii between Eneabba and Mogumber. Atlas recor Suha ved Aa Na records have also shown the 
Ig -thi tions recorded were in 
Species to be more common than was previously thought. punue Ox EU Co S "nd Tathra National 
Conservation reserves (chiefly Watheroo National Park, but also FA toral land. A relatively large 
Parks). Most other populations occur on road verges bordering agre (1986) found that 20% of the 
Percentage of populations have over 100 plants. Indeed, Barker s (Mund estimated at 10 000 plants. 
populations they? studied had over 1 000 plants with the larges also susceptible to dieback disease, 
Although the species is used in the cut wildflower ECCE and it 1S 
its present status in the wild does not seem under threat. 
ellow sandplain country where it is a component of shrubland, 


i ight 
or small tree usually up to 4 m in height. 
S mpm eth from November through to March. The two 


B. burdettii is restricted to white or y 
ey. occurring in woodland. It n as | 7 qhe tn 
obs i; Cyn um s rker and Lamon 
observations of Bird pollinators, PAL EET Ed Pa paN: Little Wattlebird, Red 
where the following birds were all found to be carrying pollen OD dE qoney=ater. ETE UR 
Wattlebird, Brown Honeyeater, White-cheeked Honeyeater, spiny AT GE spikes, and trapped 
Pm rostratum ar is i = atlas data for the species! response to 
Spee tance um ek steal edant pollen loads. There is a lack e es 2^ SRI S SEE IRA NEY 
Ei but detailed studies by Barker an’ LAGE four years was needed for resultant seedlings to reach 
ire and regenerating from seed. An average o 

flowering stage. 





29 


29° 30’ 


30 


30° 30’ 


34 


34°30" 
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BANKSIA CALEYI R.Brown (1880) Ò 


Cayley's Banksia 






100 RECORDS: Jan (9) Feb (1) Mar (3) Apr (5) May (5) Jun (3) Jul 
(9) Aug (9) Sep (15) Oct (18) Nov (13) Dec (7). 









AW 
AW) SE 
RIAL 





Population Size: 1-10 (31) 10-100 (43) »100 (16) Unspecified (10). 27 
“as 
Conservation Status: Restricted to road verge (39%) Not (50%) 
Unspecified (11%). In conservation reserve (378) Not (59%) 
Unspecified (4%). 


Tree/Shrub: Tree form (2%) Shrub form (95%) Unspecified (3%). 


Height (metres) 














0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
A tin ° Within 2 km of coast: Yes (3%) No (97%) Unspecified (0%). 
>20 
Unspecified Vegetation 
rae Q Š Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
20-49 Mallee 
New Shoot Growth 50-99 - Woodland 
100-249 Forest 
-250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
100 $ 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
Clayish Seasonally wet 
Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual. slope 
No Lateritic Steep slope 
i Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified Unspecified 








Response to Fire: 3 records 
Growth response: Killed, new seedlings (33%) killed, no seedlings (33%) unspecified (33%). 
Flowering response: Number of records where flowering had occurred after fire (1). Minimum reported 


time to flowering (25-36 months). 


Number of records where. flowering had not occurred after fire (1). Maximum repoted time to nO 
flowering (25-36 months). 


Flowering 


100 





Possible pollinators 


Pollinator type 29 records: bees, wasps, 
ants (3%) no pollinator observed (97%). 





Specific pollinator 1 record: ant (1). 


J IFAM TASME TARS EON. 


Majority of flowers fully open 
Majority of flowers in bud 
Majority of flowers recently finished 


Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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32° 39° 


33° 


33° 30 D 


34° 





118° 448° 30° 449° 449° 30° 420 


Herbarium collections 




















X 
X 
X X xX X — 
X X X 
Xx X X wore 


Jerramungup b X 

X X KR l igi 
Xa exc cert | 

x Ow | 
al = " x . Le 
T Y X yy 


TAM" X 


=. 


34° 30° 
X 
o Mt Barker 
km 
0 100 
117 30* 118° 148° 30" 119 119° 30’ 120 


National Parks >50000 ha. — —: 


DISCUSSION 


Western Australian Herbarium collections indicated a near-coastal distribution for B. caleyi between 
South Stirling and the West River. George (1981) | Bo cited a 1968 collection of A.M. Aehby's from an 
outlying population south of Pingrup. Sight records have confirmed this distribution but also suggest a 
me Continuous pattern between the southern populations and those near Pingrup. There are AED EG 
Weems from several near-coastal locations such as Cheyne Bay to Beaufort Inlet, nee rena OP 
" St and East Mt Barren. (The last record is not supported by a voucher specimen.) Outlier populations 
ear Broomehill and in the western Stirling Range National Park are significant range extensions. A 
goLlection made by A.S. George in 1978 from South Stirling was not recorded by Atlas contributors. 
OWever, a new population to the west of Chester Pass R 


i d was reported. The species is relatively secure 
With 37$ of its populations in conservation reserves, notably Fitzgerald River National Park. It is also 


o T 
De of the least susceptible banksias to dieback disease. 

B. i i i i It curs on flat or gentl 
3. caleyi grows as a shrub usually 1-2 m, but sometimes 2-4 m in height. oc Y 
padulating land amongst mallee EXER or small shrubs. Soils are of sand, sandy-loam or sandy-clay. 
ES the north-east of Cape Riche the species occurs in near-coastal communities of similar habitat and 
tructure to inland types. Flowering is from September to January and a new shoot growth occurs 
Predominantly in summer. The species appears to be killed by fire and to require at least three years 


fo 
r seedlings to reach maturity and flower. 


32° 30° 


33° 30° 


34 


34° 30° 


35° 
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BANKSIA CANDOLLEANA Meissner (1855) Y 


Propeller Banksia NJ 
Š 


x $0 
v. XU 





95 RECORDS: Jan (2) Feb (5) Mar (4) Apr (8) May (19) Jun (0) Jul 
(9) Aug (13) Sep (19) Oct (4) Nov (1) Dec (11). 


Population Size: 1-10 (5) 10-100 (34) >100 (53) Unspecified (3). 
Conservation Status: Restricted to road verge (218) Not (783) 
Unspecified (1$). In conservation reserve (218) Not (77$) 


Unspecified (23). 


Tree/Shrub: Tree form (0%) Shrub form (99%) Unspecified (1%). 



















Height (metres) 

































0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9. UIN TS 
E FEN C Within 2 km of coast: Yes (0$) No (99$) Unspecified (13). 
>20 
Unspecified Vegetation 
100 g 
Altitude (metres) Grassland 
Small shrubs 
«20 -Large shrubs 
New Shoot Growth 20-49 Mallee 
-50-99 Woodland 
100-249 Forest 
100 -250-499 Rainforest 
-500-999 Cleared farmland 
»1000 Other 
Unspecified Unspecified 
$ 100 % 0 100 % 0 
E Soil Type Landform 
SpE = E Sandy - Flat 
0 apna S ES Clayish - Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
yes Rocky Gradual slope 
No Lateritic - Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 





Unspecified Unspecified 











Response to Fire: 15 records 


Growth response: Ground resprout (608) ground resprout and killed, new seedlings (7$) unspecified 





(33$). 
Flowering response: Number of records where flowering had occurred after fire (10). Median reported 


time to flowering (13-24 months); minimum reported time to flowering (13-24 months). 


Number of records where flowering had not occurred after fire (3). Median reported time to no 


flowering (13-24 months); maximum reported time to no flowering (13-24 months). 


Flowering 


LLL 


100 


Possible pollinators 


Pollinator type 26 records: bees, 
wasps, ants (12%) no pollinator observed 
(883). 








Specific pollinator 3 records: ant (2) 
European honey bee (1). 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Herbarium collections 
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National Parks »10000 ha. C — 


DISCUSSION 





ndicated a distribution between Arrowsmith and 
butors confirmed this general distribution and 
almost to the north-west corner of 


Western Australian Herbarium records of B. candolleana i 
Hy generally with 50 km of the coast. Atlas e 2 
owed it to extend further inland than was previously known e.g. 5 
Watheroo National Park. A 1962 collection of C.A. Gardner's from north-west of Three Springs was not 
recorded. Most populations are of more than 100 plants and 21% occur in conservation reserves, notably 
Badgingarra and Alexander Morrison National Parks. 
B. candolleana is a shrub up to 1.5 m in height. Tf grows on flat or gently undulating sandplain 
Sometimes in sand overlying laterite. Generally, surrounding vegetation is of low heath. EE is 
from March to July. There is also a single record of flowering in December. There E an Ms -defined 
period of new shoot growth, though spring-early summer appears most likely. Following fire, e species 


resprouts from its lignotuber and is flowering again within one-two years. 
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BANKSIA CANEI u.H.willis (1967) 


Mountain Banksia 


48 RECORDS: Jan (20) Feb (5) Mar (10) Apr (1) May (7) Jun (0) Jul 
(0) Aug (1) Sep (2) Oct (0) Nov (0) Dec (2). 


Population Size: 1-10 (4) 10-100 (7) >100 (36) Unspecified (1). 
Conservation Status: Restricted to road verge (0%) Not (96%) 


Unspecitied (48). In conservation reserve (19$) Not (798) 
Unspecified (2$). 





Tree/Shrub: Tree form (6%) Shrub form (92%) Unspecified (2$). 


Height (metres) 























0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
[REA 5 Within 2 km of coast: Yes (0$) No (100%) Unspecified (0%). 
»20 
Unspecified Vegetation 
ae š B Altitude (metres) Grassland 
TOW" Tuum on Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
—MM— 50-99 - Woodland 
-100-249 Forest 
100 250-499 Rainforest 
500-999 - Cleared farmland 
>1000 Other 
Unspecified Unspecified 
% 100 g 0 100 % 0 
Soil Type Landform 
Sandy | Flat 
0 Clayish Seasonally wet 
JFMAMJJASOND Loamy | Lake edge 
Peaty River bank 
Gravelly - Valley bottom 
^ Yes Rocky Gradual slope 
No Lateritic ` Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock -Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 % 0 








Response to Fire: 3 records 
Growth response: Unspecified (100%). 


Flowering response: Number of records where flowering had occurred after fire (2). Minimum reported 
time to flowering (<1 month). 
Number of records where flowering had not occurred after fire (0). 


Flowering 


Possible pollinators 


Pollinator type 42 records: bird (5%) 


bees, wasps, ants (7%) no pollinator 
observed (88%) 





Specific ollinator 4 records: 
NIM ASE MIPS PPA SESSPOSTN NE D honeyeater (1) Yellow-tufted Honeyeater 
(1) bee (2) 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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142° 144° 145° 448° 450° 
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Herbarium collections] 





















anberra 






X 
Cooma 
0 X Xx 


X xX 
Melbourne 

















DISCUSSION 

Herbarium records indicated that B. canei had a scattered distribution in subalpine areas of the Great 
Dividing Range, with the bulk of its populations located in four disjunct areas; (i) the Snowy Range 
(Victoria) between the Maroka and Barkly Rivers, a& far north as Mt Howitt; (ii) Omeo eastwards to 
Wulgulmerang and the Little River (Victoria); (iii) the Kybean Range and Tuross River (New South Wales); 
(iv) Talbingo in the Bogong Mountains west of Canberra. There is also an outlier in the Bogong Mountains 
west of the A.C.T. Atlas contributors have confirmed this distribution and located a new outlier west of 
Mt Kosciusko. An interesting range extension of the Tuross River population was located at Yowrie where 
the plants occur as isolated shrubs on otherwise cleared farmland at an altitude of only 250 m. At all 
other known sites, B. canei grows at altitudes in excess of 500 m, often over l 000 m. 


It grows in rocky, sometimes loamy soils generally 
s and in adjacent valleys usually in eucalypt 


B. canei is usually a shrub up to 4 m in height. 
y with a peak from February to April. The 


derived from granite. It is found on mountain slope 
woodland or forest. Flowers were recorded from December to Ma 
latter months are also the season for new shoot growth. 
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BANKSIA CHAMAEPHYTON 


Fishbone Banksia 


36 RECORDS: Jan (1) Feb (1) Mar (4) Apr (9) May (4) Jun (1) Jul (0) 
Aug (4) Sep (8) Oct (1) Nov (2) Dec (1). 


Population Size: 1-10 (8) 


Conservation Status: Restricted to road verge (17%) Not (83%) 


Unspecified (0%). In conservation reserve (17$) Not (81%) 


Unspecified (3%). 


Tree/Shrub: Tree form (0%) 


Height (metres) 


(21) >100 (6) Unspecified (1). 


Shrub form (97%) Unspecified (3%). 


A.S.George (1981) 











0.0-0.9 

170-179 HABITAT 

2/50 3159 

4.0-9. FEE re TEA S 

Sr Within 2 km of coast: Yes (0%) No (97%) Unspecified (3%). 

>20 

Unspecified Vegetation 
100 % 0 


New Shoot Growth 








Unspecified 


U 


Response to Fire: 0 records 


Flowering 





100 











100 % 


Altitude (metres) 


Grassland 
Small shrubs 


<20 Large shrubs 

20-49 Mallee 

50-99 Woodland 

100-249 - Forest 

250-499 Rainforest 

500-999 Cleared farmland 

>1000 Other 

unspecified Unspecified 
100 % 0 100 0 

Soil Type Landform 

Sandy - Flat 

Clayish - Seasonally wet 

Loamy - Lake edge 

Peaty -River bank 

Gravelly Valley bottom 

Rocky Gradual slope 

Lateritic Steep slope 


Sand over laterite 
Sand over rock 
Other 

Unspecified 


o 


100 


Possible pollinators 





Rock outcrop 

- Hill/mountain top 
Other 

Unspecified 





Pollinator type 13 records: no pollinator 


observed (100%). 


Specific pollinator 


0 records. 








Je FITNA IMJ TIRANES RO me NTI D 


Majority of flowers 
Majority of flowers 
Majority of flowers 





Unspecified 
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Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 


fully open 
in bud 
recently finished 
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26 


28 


30 


32 


34 


444° 446 448° 420 422° 


Herbarium collections 








Geraldton 


o Kalgoorlie 


Bunbury q 





112" 414° 446° 448° 420° 422 


DISCUSSION 

B. chamaephyton oc i isjunct populations. The northern population extends from Eneabba to the 
southern tip of EE NS TERT US Cem inland to Alexander Morrison National Park. Localities of 
two herbarium collections from further inland 0 and George 1971) were not refound. The 
Southern population is from the Mogumber area. parated by ca. 70 km from the populations 
further north. The southern-most record is a new location which extends the range of this species by 
about 25 km. The 36 Atlas records suggest that this species is more common than was previously thought. 
However, most populations are relatively small (less than 100 plants) and only 17$ are in national parks 
and nature reserves. The-southern group is par t risk since at least one of the sites at which 
B. chamaephyton occurs is currently being considered for agricultural clearance. For all these reasons, 
the species needs to be monitored closely to ensure it remains secure in the wild. 
B. chamaephyton w-growin rostrate banksia from the heaths north of Perth. It grows in 
clumps EC ERIS Gs eres which make it difficult to assess population size. Barrett (1985) 
suggested that clumps less than 50 cm apart should be regarded as one individual. The Tes Ce 
sand over laterite or sand amongst low heath, often co-existing with B. incana. Lena ors is ER y 
gently undulating. Flowering is in November and pecember. No pollinators were Dat a Gases on 
other prostrate species suggests that small mammals may be implicated (Hopper P. ano) ener pers. 
comm.). Although there were no observations of fire response by Atlas contributors, A. Tay pa has noted 
B. chamaephyton resprouting strongly from its lignotuber following removal of its above groun shoots for 
firebreak clearance. Similar observations were made by Barrett (1985). It is likely that plants would 


respond to fire in a similar fashion. 
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32 
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BANKSIA COCCINEA R.Brown (1810) 


Scarlet Banksia, Waratah Banksia, 


171 RECORDS: Jan (10) Feb (8) Mar (13) Apr (11) May (6) Jun (15) 


Jul (15) Aug (21) Sep (34) Oct (19) Nov (10) Dec (8). 


Population Size: 1-10 (27) 10-100 (75) >100 (67) Unspecified (2). 
Conservation Status: Restricted to road verge (13%) Not (82%) 
Unspecified (5$). In conservation reserve (47$) (Not (46%) 


Unspecified (73). 








Albany Banksia 































Tree/Shrub: Tree form (33$) Shrub form (65%) Unspecified (2%). 
Height (metres) 
0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
Reto Within 2 km of coast: Yes (25%) No (74%) Unspecified (1$). 
>20 
Unspecified Vegetation 
199 ° £ Altitude (metres) Grassland 
-—.- - Small shrubs 
«20 -Large shrubs 
New Shoot Growth 20-49 -Mallee 
aTa C UM n 50-99 - Woodland 
100-249 Forest 
100 -250-499 - Rainforest 
-500-999 Cleared farmland 
»1000 - Other 
-Unspecified Unspecified 
$ 100 $ 0 100 $ 0 
Soil Type Landform 
Sandy - Flat 
0 Clayish - Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty -River bank 
Gravelly - Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic Steep slope 
U Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other - Other 
Unspecified Unspecified 
100 % 0 100 $ 0 


29 records 


Response to Fire: 


Growth response: 
unspecified (382). 


Ground resprout and killed, new seedlings (3$) killed, new seedlings (59%) 


Flowering response: Number of records where flowering had occurred after fire (15). 
pine to en Gace months); minimum reported time to flowering (<1 month). 
umber of records where flowering had not occurred after fire (8) Median reported i 
H . s. t 
flowering (24-25 months); maximum reported time to no flowering (49-60 months). E y T o 


Međian reported 


Flowering 


Possible pollinators 


bird (21%) 
pollinator 


43 records: 


Pollinator type 
(9%) no 


bees, wasps, ants 
observed (70%). 


records: New 





pollinator 13 
Holland Honeyeater (7) Red Wattlebird (1) 


Western Spinebill (1) rosella (1) ant (3) 


Specific 


Ja See IE ANEM IREAS ROTEN EED 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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32 


33 


34° 


35° 


448° 449° 420 424 





Herbarium collections 




















448° 449° . 120 121 


National Parks >50000 ha.  — —— 


DISCUSSION 

atlas records have confirmed a near-coastal distribution with the most inland records coming Pn phe 

tirling Range. In the southern part of its distribution, B. coccinea's range has been extended to t Š 

aay River, north-east of Denmark. The records on the northern boundary of Fitzgerald River CESAR SEES 

° SO represent a range extension The eastern limit of the species is at stokes National Park south-eas 
i than 100 plants and almost 50% are 


Mungli i of more 
glinup. Although many of the recorded populations are Ly susceptible to dieback 


in i i i it is high 
į conservation i needs close monitoring since. it is hig I s 
qis ion reserves, the species nee larming rate. B. coccinea is also heavily used 


in TRES and many of its populations are decreasing at an a 
e cut wildflower trade (Burgman and Hopper 1982). 
height, rarely larger. White or grey sandy 


The s : : 

? Species grows as a shrub or small tree usually 2-4 m in 
SOLIS are ERIT with surrounding vegetation being tall shrubland, heath or SOI In some 
reece populations it grows in Eucalyptus woodland with B. attenuata ana B: Heitia pie ornate 
eral T is at Ellen Peak in B. 
ly flat or undulating. An unusual occurrence is ber with a peak from July to 


Soccin i is f to Decem 

<SSÇCinea grows on a steep rocky slope. Flowering is from May 1 
ectober. The TRIS EE ES attractive to birds with the New Holland HoneyeA red ad the nost 
requently recorded.  Orange-flowering variants of B. coccinea were occasionally recorded. New š oot 
edd peaks in summer. The species is killed by fire and regenerates from seed. Seedlings may take up 


years to reach flowering stage. 
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BANKSIA CONFERTA A.S.George (1981) 


32 RECORDS: Jan (1) Feb (2) Mar (7) Apr (6) May (4) Jun (3) Jul (2) 
Aug (1) Sep (2) Oct (0) Nov (0) Dec (3). 

Population Size: 1-10 (10) 10-100 (17) 
Conservation Status: Restricted to road verge (0%) Not (97%) 
Unspecified (3%). In conservation reserve (44%) Not (56%) 
Unspecified (0%). 


>100 (5) Unspecified (0). 


Tree/Shrub: Tree form (9%) Shrub form (91%) Unspecified (03). 





Height (metres) 

















-0.0-0.9 
-1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (0$) No (100$) Unspecified (0$). 
10.0-19.9 —— 
>20 
Unspecified Vegetation 
vos Y : Altitude (metres) r Grassland 
— Small shrubs 
<20 Large shrubs 
20-49 Mallee 
New Shoot Growth 50-99 Woodland 
100-249 - Forest 
250-499 Rainforest 
500-999 - Cleared farmland 
>1000 Other 
E Unspecified Unspecified 
S 100 0 100 $ 0 
B Soil Type Landform 
= "Sandy | Flat 
0 - - Clayish Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 0 100 % 0 





Response to Fire: 6 records 


Growth response: Killed, new seedlings (67$) unspecified (33$). 


Flowering response: Number of records where flowering had occurred after fire (4). 
time to flowering (60-72 months); minimum reported time to flowering (49-60 months). 


Number of records where flowering had not occurred after fire 


flowering (37-48 months). 


Flowering 














Median reported 


(1). Maximum reported time to nO 


Possible pollinators 





Pollinator type 22 records: bird (5$) 
bees, wasps, ants (14$) flies (5$) no 
pollinator observed (77$) 





Specific pollinator 2 records: ant (1) 
bee (1) 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 








A | 
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Mountains 


Herbarium collections 











148° 150° 152 454° 


DISCUSSION 
B. conferta is a rare montane shrub or small tree usually found in woodland or forest. It occurs as two 
conferta) are found near the New South 


Varieties in two disjunct areas. Populations in Queensland (var. N 
Wales border on the Lamington Plateau, Mt Barney, and further north in the Glass House Mountains. New 


South Wales populations (var. penicillata) occur in the Blue Mountains north-west of Sydney and south 
near Bowral. 


George (1981) stated that one of the differences between Var. conferta and var. enicillata is in the 
shape of mature leaves with conferta having entire leaf margins compared to the ‘serrated margins of 
penicillata. This requires further investigation because a population of var. enicillata in the Blue 
Mountains included 2 m high plants with both serrated and entire leaves: The population of B. conferta 
var. conferta on Mt Barney has the majority of its leaves serrated. Most plants represented seedling 
growth resulting from fire. However, even mature (unburnt) specimens were noticeable for their serrated 


leaves. 
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BANKSIA CONFERTA A.S.George (1981) 


var. CONFERTA 


6 RECORDS: Jan (0) Feb (0) Mar (0) Apr (1) May (2) Jun (0) Jul (0) 


Aug (1) Sep (0) Oct (0) Nov (0) Dec (1). 


Population Size: 1-10 (1) 10-100 (4) »100 


Conservation Status: 


Unspecified (0$). 


Tree/Shrub: Tree form (17%) Shrub form (83$) 


Height (metres) 


0.0-0.9 
1.0-1.3 HABITAT 
2.0-3.9 
io o2 Within 2 km of coast: Yes (0$) No (100%) Unspecified (0$). 
>20 
Unspecified Vegetation 
ion Š E Altitude (metres) Grassland 
Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 - Mallee 
== — 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
AU 500-999 Cleared farmland 
»1000 - Other 
Unspecified Unspecified 
% 100 100 $ 0 
Soil Type Landform 
Sandy - Flat 
0 Clayish - Seasonally wet 
JFMAMJJASOND Loamy - Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual slope 
No Lateritic Steep slope 
||] Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified Unspecified 


Response to Fire: 5 records 


Restricted to road verge 
Unspecified (17%). In conservation reserve 


(1) Unspecified (0). 


(0%) Not (83%) 
(100%) Not (0%) 


Unspecified (0%). 






























Growth response: Killed, new seedlings (60%) unspecified (40%). 


Flowering response: Number of records where flowering had occurred after fire (4). Median reported 
time to flowering (61-72 months); minimum reported time to flowering (49-60 months). 
Number of records where flowering had not occurred after fire (0). 


Flowering 


Possible pollinators 


Pollinator type 2 records: bird 
bees, wasps, ants (50%) 


Specific pollinator 0 records: 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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148 449 450° 454° 452 153 154 


Herbarium collections 


Glass Housg 
Mountains 








Brisbane o 













450° 451° 452 153° 154° 155 


DISCUSSION 


B. conferta var. conferta is one of the rarest banksias of the eastern States occurring only in the Glass 
House Mountains, on the Lamington Plateau and on Mt Barney. Its conservation status needs close 
monitoring especially since it appears to be killed by fire and to regenerate from seed. Repeated fires 
at too short intervals could eliminate one of these populations. 


It occurs on steep rocky slopes and 


The variety grows as a shrub or small tree up to 4 m in height. 
generally shrubland and scattered 


hilltops up to 1 000 m above sea level. surrounding vegetation is 
mallee eucalypts. 

Limited records suggest a flowering period from autumn to late winter. There are insufficient data to 
determine the season of new shoot growth. George (1984) suggested that B. conferta var. conferta was 
probably fire tolerant, sprouting from epicormic buds on the trunk following fire. It now seems certain 
that this is not the case since Atlas contributors investigated two sites where recent fires had 
occurred, and in both cases the mature plants had been killed but there was abundant new seedling 
regrowth. In one case the fire was known to have occurred almost 5 years previously. Some of the young 
B. conferta plants had flowered for the first time in the previous (their fourth) year. 
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BANKSIA CONFERTA A.S.George 
var. PENICILLATA A.S.George (1981) 


26 RECORDS: Jan (1) Feb (2) Mar (7) Apr (5) May (2) Jun (3) Jul (2) 
Aug (0) Sep (2) Oct (0) Nov (0) Dec (2). 


Population Size: 1-10 (9) 10-100 (13) >100 (4) Unspecified (0). 
Conservation Status: Restricted to road verge (0%) Not (100%) 
Unspecified (0%). In conservation reserve (31%) Not (69%) 


Unspecified (0%). 


Tree/Shrub: Tree form (8%) Shrub form (92%) Unspecified (0%). 





Height (metres) 












































0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (0%) No (100%) Unspecified (0$). 
10.0-19.9 
»20 
Unspecified Vegetation 
"Y Y ° Altitude (metres) ` Grassland 
Small shrubs 
<20 "Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 - Forest 
250-499 Rainforest 
NI 500-999 -Cleared farmland 
-»1000 Other 
Unspecified Unspecified 
$ 100 $ 0 
Soil Type Landform 
Sandy Flat 
0 Clayish Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty River bank 
Gravelly - Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock -Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 $ 0 100 % 0 


— 








Response to Fire: 1 record 
Growth response: Killed, new seedlings (100%). 


Flowering response: Number of records where flowering had occurred after fire (0). 
Number of records where flowering had not occurred after fire (1). Maximum reported time to no 
flowering (37-48 months). 





Flowering 


100 


Possible pollinators 


Pollinator type 20 records: bees, wasps, 
ants (10%) flies (5%) no pollinator 
observed (85%). 











HE iii Specific pollinator 2 records: ant (1) 
FIRMBASMMS JARJA SION Need bee (1). 


e. 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 








96 


30 


34 


32 


33 


34 


447° 448° 449° 450° 454° 


Herbarium m 








Newcastle 


Lithgow o X 
X 









148° 149° 150° 151° 152° 153 


DISCUSSION 


Herbarium collections indicated that B. conferta var. enicillata was restricted to a few locations in 
the Blue Mountains north-west of Sydney. Sight records have confirmed its occurrence in the Newnes 
Plateau area but did not record it at the site of R. Coveny's 1977 collection on the Boorai Ridge, 
north-west of St Albans. However, the known range has been extended by about 100 km further south by the 
discovery of an outlying population north of Bowral This outlier is atypical, and may be closer 
morphologically to B. paludosa (George pers. comm.). A single isolated plant near Katoomba, west of 
Sydney, probably represents part of a larger population which has since been cleared for urban 
development. The conservation status of this banksia needs monitoring since although 31$ of populations 

the bulk of the plants are located 


are located in conservation reserves (notably Wollemi National Park), 
in just two main areas (Newnes Plateau and north of Bowral). Moreover, plants appear to be killed by 


fire and to take at least four years for seedlings to mature and reach flowering stage. Frequent fires 
at either of these two sites could easily eliminate a large percentage of the plants. 


The variety usually grows as a shrüb 2-4 m in height. It occurs on upland plateaus, rocky slopes and 
hilltops at altitudes generally between 500 and 1 000 metres, In woodland or forest. Soils are of sand 
derived from underlying sandstone becoming shallow in more exposed locations. Flowering is from autumn 


through winter. 


30 


31 


33 
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BANKSIA CUNEATA 


Matchstick Banksia , 


A.S. George (1981) 


Quairading Banksia 


4 RECORDS: Jan (0) Feb (0) Mar (0) Apr (0) May (0) Jun (2) Jul (0) 
Aug (0) Sep (0) Oct (0) Nov (1) Dec (1). 

Population Size: 1-10 (1) 10-100 (3) >100 (0) Unspecified (0). 
Conservation Status: Restricted to road verge 
Unspecified (0$). In conservation reserve 
Unspecified (25%). 


(100%) 
(0%) 


Not 
Not 


(0%) 
(758) 


Tree form (50%) 


Tree/Shrub: Shrub form (50%) 


Unspecified (0%). 
Height (metres) 


HABITAT 


Within 2 km of coast: 
29 


Unspecified 


"v š S Altitude (metres) 


«20 

20-49 

50-99 

100-249 
250-499 

"ut 500-999 

>1000 

Unspecified 


New Shoot Growth 








m 
o 
o 
o 
o 


Soil Type 


Sandy 

Clayish 

Loamy 

Peaty 
Gravelly 

Rocky 
Lateritic 

Sand over laterite 
Sand over rock 
Other 
Unspecified 


100 % 0 








Yes 
No 
Unspecified 





Response to Fire: 0 records 


Flowering 








Yes (0%) No (100%) Unspecified (0%). 


Vegetation 


Grassland 
Small shrubs 
Large shrubs 
Mallee 
Woodland 
Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 
100 % 0 


Landform 


- Flat 

- Seasonally wet 
Lake edge 

- River bank 
Valley bottom 
- Gradual: slope 
- Steep slope 
Rock outcrop 
Hill/mountain top 
Other 
Unspecified 







100 % 0 





100 


—— 


Possible pollinators 





Pollinator type 0 records: 


Specific pollinator 0 records: 





JARE 


Mie AS Mee. PA 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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28 


30 


32 


34 


444° 446° 448° 420° 422° 









Herbarium collections 








Geraldton 


o Kalgoorlie 


Esperance 


0 km 200 
fet 


112" 414° 446° 448° 420° 422° 


DISCUSSION 

B. cuneata is a very rare species occurring in the central wheatbelt of Western Australia. A survey by 
K. Millar in 1982 found only 5 populations and a total of 450 plants. The 5 populations occur in two 
disjunct areas separated by about 40 km (see herbarium map). Only one of the five populations (300 
Plants) is on a conservation reserve. The remaining four occur on narrow road verges and contain from 50 
to 70 individuals. Atlas contributors recorded only one of these populations, but also reported two new 
Sites both east and west of the main population. One of these consists of ca. 12 plants. Details of the 
other are not known. Both require urgent investigation and confirmation. B. cuneata is unlikely to be 
found between the two areas where it is known to occur since most of the land is subject to inundation 


and contains unsuitable habitats. The remainder is largely cleared for agriculture. 


Recent investigations have shown at least one of the road verge populat 
Or no seedling recruitment. The road verge is also weed infested. P 
dieback disease. It is a species which is clearly at risk and needs urgen 
its long term conservation. 


ions to be senescing with little 
cuneata is híghly susceptible to 
t attention in order to ensure 


B. cuneata occurs as a large shrub or small tree up to 4 m in height. It grows in yellow or yellow-brown 
Sand as a component of low woodland or tall shrubland, being associated with species such as B. prionotes 
and Xylomelum angustifolium. The species flowers in spring. It is not know at what season new shoot 
growth occurs. B. cuneata appears to be non-lignotuberous (George, 1981) and to rely on seed germination 
for post fire survival. It would therefore be vulnerable to fires at intervals too short to allow 
regeneration from seed and subsequent seed production. However, the species may need fire at infrequent 


intervals as its follicles appear to remain closed until burnt. 


26 


28 


30 


32 


34 
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BANKSIA DENTATA Linnaeus f. (1782) 


Tropical Banksia 


133 RECORDS: Jan (0) Feb (0) Mar (0) Apr (5) May (26) Jun (52) Jul 
(32) Aug (6) Sep (10) Oct (0) Nov (0) Dec (2). 


Population Size: 1-10 (22) 10-100 (83) >100 (22) Unspecified (6). 
Conservation Status: Restricted to road verge (0%) Not (90%) 
Unspecified (10%). In conservation reserve (28%) Not (64%) 


Unspecified (8%). 


Tree/Shrub: Tree form (92%) Shrub form (5%) Unspecified (3%). 





Height (metres) 










































0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
153519 9 Within 2 km of coast: Yes (7%) No (92%) Unspecified (1%). 
>20 
Unspecified Vegetation 
22 s : Altitude (metres) Grassland 
cam m: à Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 - Woodland 
100-249 Forest 
100 250-499 Rainforest 
-500-999 Cleared farmland 
->1000 Other 
Unspecified Unspecified 
100 $ 0 100 % 0 
Soil Type Landform 
Sandy Flat 
Clayish - Seasonally wet 
Loamy Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
Rocky Gradual slope 
Lateritic Steep slope 








Sand over laterite 
Sand over rock 
Other 
Unspecified 


Yes 
No 
Unspecified Rock outcrop 


Hill/mountain top 
Other 
- Unspecified 






Response to Fire: 36 records 


Growth response: Ground resprout (8$) killed, new seedlings (8$) trunk resprout (56$) killed, 
seedlings and trunk resprout (6) unspecified (22%). 







Flowering response: Number of records where flowering had occurred after fire (23). Median reported 


time to flowering (1-12 months); minimum reported time to flowering («1 month). 


Number of records where flowering had not occurred after fire (6). Median reported time to no 


flowering (1-12 months); maximum reported time to no flowering (13-24 months). 


Flowering 


100 


Possible pollinators 


Pollinator type 44 records: bird (2$) no 
pollinator observed (98%). 





Specific pollinator 1 record:  honeyeater 
(1). 





TACEN M AFATE MI FI AJAS ST OF NED 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 





100 


425° ° 435° 440° 145 


Prince of Wales 
Island 





Herbarium collections 




















125° 130° 135 140° 145 
DISCUSSION EY 


EL dentata is the only tropical species of banksia, occurring in northern parts of ` Western 
A tralia, the Northern Territory and Queensland. It also extends into New Guinea. In Western 
Ustralia, a herbarium collection of W. Fitzgerald in 1905 indicated that the species may occur almost as 
ar south as the King Leopold Ranges, though At à - cord it beyond the Synnot 
At198. From east of Wyndham there are also several herbarium collections which are not represented in 

las records. In the Northern Territory, the southernmost record is from Katherine Gorge. In the west, 


MO is a new Atlas record from the vicinity of Moyle River. There is an apparent gap in the species' 
istribution across the bottom of the Gulf of Carpentaria. However, this gap is probably not as large as 
payee data suggest since herbarium collections indicate populations in Arnhem Land and west of Borroloola 
h -T.) and in Western Cape .York Peninsula (Queensland). In the Northern Territory, there are also 
€rbarium collections from Groote Eylandt and the Wessel Islands. In Queensland the species occurs from 
Prince of wales island south to the Bloomfield River. since much of the range of B. dentata is remote 
and difficult of access, it is likely that the Species is more widespread than is indicated by present 
Nowledge, based on both herbarium collections and Atlas records. The distribution maps should therefore 
© regarded as guidelines only. 7 
B. dentata is typical up to 4 m in height though sometimes larger. The species usually 
occurs along RTE CET Ma courses in sandy soils. A few populations have also been 
9corded from steep rocky slopes and hilltops up to 500 m above sea level. Surrounding vegetation is 
ey open savannah-type woodland, though shrubland is occasionally found. There are few Atlas records 
t flowering, though George (1981) stated the flowering period to be November to June. This is the 
Topical wet season when field work is difficult due to problems with access and uncomfortable working 
Conditions. Further data are also needed to define the main period of new shoot growth and to ascertain 


d 
hich are the principal pollinators of B. dentata. 
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BANKSIA DRYANDROIDES 


ex Sweet (1828) 
Dryandra-leaved Banksia 


Baxter 


65 RECORDS: Jan (2) Feb (4) Mar (0) Apr (7) May (3) Jun (2) Jul (3) 
Aug (14) Sep (13) Oct (6) Nov (8) Dec (2). 


Population Size: 1-10 (17) 10-100 (33) >100 (14) Unspecified (1). 
Conservation Status: Restricted to road verge (25%) Not (65%) 
Unspecified (11%). In conservation reserve (40%) Not (498%) 


Unspecified (11%). 


Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0%). 


Height (metres) 


HABITAT 


Within 2 km of coast: 


Unspecified 
Altitude (metres) 


<20 

20-49 

50-99 
100-249 
250-499 
500-999 
>1000 
Unspecified 


New Shoot Growth 


100 











100 % 


o 





Soil Type 


Sandy 
Clayish 
Loamy 
Peaty 
Gravelly 
Rocky 
Lateritic 





Yes 
No 
Unspecified 






Sand over rock 
Other 
Unspecified 


Response to Fire: 7 records 


Sand over laterite 








Yes (26%) No (74%) Unspecified (0%). 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

- Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 

- Unspecified 


100 $ 0 
Landform 


- Flat 
Seasonally wet 
Lake edge 

- River bank 

- Valley bottom 

- Gradual slope 

- Steep slope 

- Rock outcrop 
Hill/mountain top 
Other 
Unspecified 




















Growth response: Ground resprout (14$) killed, new seedlings (43%) unspecified (43%). 
Flowering response: Number of records where flowering had occurred after fire (3). 
time to flowering (25-36 months); minimum reported time to flowering (13-24 months). 
Number of records where flowering had not occurred after fire (3). Median reported time to no 
flowering (37-48 months); maximum reported time to no flowering (37-48 months). 


Median reported 
































Flowering 
100 
i 
$ Possible pollinators 
Pollinator type 17 records: no pollinator 
observed (100%). 
0 Specific pollinator 0 records. 
OSEE EHIPAYE M IIIA SONN TD 
Majority of flowers fully open 
Majority of flowers in bud 


Majority of flowers 


Neither flowers nor 
Unspecified 
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recently finished 


Flowers finished, fruiting cones present 


fruiting cones present 





33° 


33° 39° 


34 


34° 30 , 


448 448° 30" 119° 449° 30’ 


A TU UU! lI U UY UU r 


Herbarium collections 











Ul 





Jerramungup o 





117' 30’ 418° 448° 30’ 449 
National Parks >50000 ha. — 
DISCUSSION 


———— 
etween Bremer Bay and Narrikup. The latter 


apparently is an outlier separated by ca. 40 km from the main range further east. The bulk of the 
Populations are from Two Peoples Bay northwards almost to the Stirling Range National Park and eastwards 
to Cheyne Bay. There is a single isolated record from Beaufort Inlet and several records from both west 
and north of Bremer Bay. The latter, occurring in the Fitzgerald River National Park are new recordings. 
Another new recording from the northern boundary of stirling Range National Park extends the range of 
his species by almost 40 km. A 1909 collection of T. Maiden's from north-east of Narrikup was not 
recorded. B. dryandroides has a restricted range but it is locally common. It is well represented on 
Conservation reserves and does not appear to be under any immediate threat. 


Atlas records confirmed a distribution for B. dryandroides b 


1 m in height growing in shrubland, coastal heath, in 


Woodland or amongst mallee eucalypts. It occurs predominantly on sandy flats and occasionally on heavier 
Clays, loams and gravels. The main flowering period is from spring through to early summer, though 
flowers have also been recorded in June and old flowers still with some colour, from every month. New 
Shoot growth appears to occur throughout much of the year with a possible peak in spring. Pollinators 
Were not observed. B. dryandroides is generally killed by fire and regenerates from seed, although a 
Single Atlas record of lignotuberous plants needs to be investigated. Following fire, plants may need at 


least 4 years to reach maturity and flower. 


The species is typically a small shrub of less than 


33' 30' 


34° 30’ 


35 
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BANKSIA ELDERIANA e.muell. & Tate (1893) | x. 


Swordfish Banksia, Palm Banksia 


167 RECORDS: Jan (6) Feb (8) Mar (4) Apr (41) May (16) Jun (3) Jul 
(4) Aug (22) Sep (16) Oct (14) Nov (17) Dec (13). 


Population Size: 1-10 (25) 10-100 (84) >100 (57) Unspecified (1). 


Conservation Status: Restricted to road verge (12%) Not (85%) 
Unspecified (3%). In conservation reserve (22%) Not (71%) 


Unspecified (7%). 


Tree/Shrub: Tree form (1%) Shrub form (99%) Unspecified (1%). 





Height (metres) 























0707079 
1.0-1.9 HABITAT 
2.0-3.9 
SACRE c Within 2 km of coast: Yes (0%) No (99%) Unspecified (1%). 
>20 
Unspecified Vegetation 
100 
i 9 Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
100 250-499 Rainforest 
-500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
% 100 $ 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
0 Clayish Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual: slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified Unspecified 








Response to Fire: 30 records 


Growth response: Ground resprout (73%) ground resprout and trunk resprout (3%) killed, no seedlings 
(3%) unspecified (20%). Ë 


Flowering response: Number of records where flowering had occurred after fire (18). Median reported 
time to flowering (25-36 months); minimum reported time to flowering (1-12 months). 

Number o£ records where flowering had not occurred after fire (8). Median reported time to no 
flowering (1-12 months); maximum reported time to no flowering (25-36 months). 


Flowering 


IM 


100 


Possible pollinators 


Pollinator type 27 records: bees, wasps, 
ants (112) flys (4$) no pollinator observed 
(85%). 





2 S tates, ab vet UE DJ Specific pollinator 2 records: ant (2). 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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27 


28 


29 


30 


31 


32° 


33 


419° 420° 424° 422° 423° 424° 


Herbarium collections 














Queen Victoria Spring Š 


o Kalgoorlie 
XX 
Xy, agii X 
XX X* 
0 Merredin X X 
X i 


x 
X 


o Ravensthorpe 














122" 423° 424 


118° 449° 420° 424° 


DISCUSSION 


B. elderiana occurs in two disjunct areas to the west and east of Kalgoorlie. The former extends from 
Salmon Gums through the central south region as far as Hyden and from the abandoned Davyhurst mine 
north-west of Kalgoorlie to Bungalbin Hill and as far west as Bodallin. Herbarium collections from 
Narembeen and Ravensthorpe areas were not recorded but range extensions from Atlas contributors included 
the salmon Gums, Bodallin, Davyhurst and Bungalbin Hill populations. East of Kalgoorlie there are 


Several new recordings in the Great victoria Desert from Lake Minigwal in the north-west approximately 
i searches undertaken for the Atlas, it is 


170 km south-eastwards and 100 km eastwards. On the basis of 1 
unlikely that B. elderiana will i en the western and eastern populations. The 
species mainly occurs on deep yellow sands which are largely absent from this area where an old drainage 
System (whose remnant salt lakes still exist) has produced mainly heavier soils. 

Although most recorded populations were of less than 100 plants and only about one-fifth were recorded 
from conservation reserves, most of the range of the species is in-uncleared land to the east of the 
wheatbelt. Its conservation status therefore seems relatively secure. 

4 m in height. Western populations grow in low or tall shrubland 
whilst those to the east occur amongst mallee eucalypts and spinifex grassland. Flowering is from 
December to February and new shoot growth mainly from late spring to autumn. Following fire, the species 
resprouts from its lignotuber and up to three years may be required for the regrowth to reach maturity 


and flower. 


e7 


28 


eg 


30 


31 


32 


33 
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< 


BANKSIA ELEGANS. Meissner (1855) 


Elegant Banksia 


24 RECORDS: Jan (1) Feb (0) Mar (3) Apr (1) May (3) Jun (1) Jul (0) 
Aug (0) Sep (6) Oct (0) Nov (0) Dec (7). 


Population Size: 1-10 (5) 10-100 (7) »100 (11) Unspecified (1). 
Conservation Status: Restricted to road verge (0%) Not (96%) 
Unspecified (48). In conservation reserve (252) Not (75$) 


Unspecified (0%). 


Tree/Shrub: Tree form (17%) Shrub form (83%) Unspecified (0%). 


Height (metres) 





HABITAT 


Within 2 km of coast: Yes (0%) 


Unspecified 


100 $ 
k Altitude (metres) 


<20 

New Shoot Growth 20-49 

50-99 
100-249 
250-499 
500-999 
>1000 
Unspecified 











m 
o 
o 
ge 
o 


Soil Type 


| Sandy 
Clayish 
JFMAMJJASOND Loamy 
Peaty 
Gravelly 
^ Yes Rocky 





No Lateritic 

Sand over laterite 
Sand over rock 
Other 

Unspecified 


100 % 0 


Unspecified 


Response to Fire: 15 records 


Growth response: Ground resprout (47%) ground resprout and trunk resprout (27%) trunk resprout (27$). 


Flowering response: Number of records where flowering had occurred after fire (5). Median reported 





No (100%) Unspecified (0%). 


Vegetation 


Grassland 

Small shrubs 
-Large shrubs 
Mallee 

- Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 

| Unspecified 


100 Li 0 
Landform 


[ Fat 

| Seasonally wet 

W Lake edge 

[ River bank 
Valley bottom 
-Gradual slope 
Steep slope 

Rock outcrop 
Hill/mountain top 








E- Other 
| Unspecified 
100 % 0 


time to flowering (13-24 months); minimum reported time to flowering (1-12 months). 


Number of records where flowering had not occurred after fire 


(8). Median reported time to no 


flowering (13-24 months); maximum reported time to no flowering (25-36 months). 


Flowering 


100 





Possible pollinators 


Pollinator type 6 records: no pollinator 





observed (100%). 























Specific pollinator 0 records. 


ae a th HS Te ap tk 2S EN de FY ay 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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28 


28° 30' 


eg 


29° 30' 


444° 30' 445° 445° 30’ 446° 





Geraldton 


Herbarium collections 


o Mt Adams 


o Eneabba 














444° 414° 30° 445° 445° 30° 


DISCUSSION 


Herbarium collections had indicated a restricted distribution for B. elegans between Walkaway and Mt 
Peron. Atlas records have confirmed this general distribution though neither C. Gardner's 1946 
Newbey's 1966 collection from near Mt Peron were recorded. 


collection from near Three Springs, nor K. T 
The latter is, however, still known to the present (G. Barrett, 1985). The northernmost population at 
Walkaway was recorded for the Atlas in late 1984 but has since been cleared for agriculture. This 
Population had been reported by George (1981) as having larger inflorescences than all other populations. 
The total range of the species i The conservation status of the species 
needs monitoring since although 25% of populations were recorded on conservation reserves, these 
generally consist of less than 100 plants each. The largest populations (e.g. Mt Adams area and east of 
Arrowsmith) are on private land or vacant Crown land. Moreover, the species unusual reproductive 
Characteristics with few follicles produced, suggests that sexual reproduction 1s unusally limited. 
en 1-4 m in height. It occurs on flat or gently 
often near winter-wet depressions or lakes. It 
is often associated with species such as B. 
(G. Barrett, 1985). Atlas contributors did not observe flowering 
plants nor pollinators though George (1981) recorded the flowering period as October and November, 
Barrett (1985) found birds to be important pollinators especially the White-cheeked Honeyeater. Limited 
Atlas records suggest that new shoot growth occurs mainly in summer. Following fire, the species 
resprouts from its lignotuber and from epicormic buds. Barrett (1985) also found sucker regrowth to be 
greatly stimulated by fire. B. elegans is unique among western banksias in its suckering habit. The 
only other Banksia species with this habit are some variants of the eastern species B. marginata and B. 


integrifolia. 


B. elegans grows as a shrub, rarely a small tree betwe 
undulating sandplain at altitudes of less than 50 m, 
grows in shrubland, occasionally in low woodland and 


attenuata, B. menziesii, B. prionotes 


28° 30' 


29 


29° 30' 


30 


446° 
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BANKSIA EPICA A.s. George (1987) 


1 RECORD: Jan (0) Feb (0) Mar (0) Apr (0) May (1) Jun (0) Jul (0) 
Aug (0) Sep (0) Oct (0) Nov (0) Dec (0). 





Population Size: 1-10 (0) 10-100 (1) »>100 (0) Unspecified (0). 














Conservation Status: Restricted to road verge (0%) Not (100%) 
Unspecified (02). In conservation reserve (1003) Not (0%) WX 
Unspecified (0%). \ 
\ 
Tree/Shrub: Tree form (100%) Shrub form (0%) Unspecified (0%). QY 
CRM 
Height (metres) S 
0.0-0.9 
10219 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (100%) NO (0%) Unspecified (0%). 
10.0-19.9 
>20 
Unspecified Vegetation 
100 E 0 Altitude (metres) Grassland 
Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
— 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
100 500-999 Cleared farmland 
>1000 Other 
-Unspecified Unspecified 
e 100 $ 0 100 L] 0 
Soil Type Landform 
Sandy Flat 
0 Clayish Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky — Gradual slope 
No Lateritic , Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 % 0 








Response to Fire: 0 records 










Flowering 
100 
i Possible pollinators 
Pollinator type 1 record: bird (100%) 
Specific ollinator 2 records: New 
Holland Honeyeater (1) thornbill (1) 
0 


JMETIEMEEATUMEEITEEJMFAGESLLOMANEED: 


Majority of flowers fully open 

Majority of flowers in bud ' 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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422° 124° 126 
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sd 
Herbarium collections o 


27 


28 
28 


29 
29 








30 


o Kalgoorlie 34° 

34° 
32° 

32° 
33° 

33° 
Esperance 34° 

34° 


35 





120° 422° 124° 126 


DISCUSSION 
B. epica is a new species that was unnamed prior to the Banksia Atlas but first collected in 1973. It 
has been recorded from only two locations, Toolinna Cove and 30 km west of Point Culver, both along the 
western coastline of the Great australian Bight. int Culver location was recorded for the 
Atlas. The species is named and described by George Illustrations of its flowers, overall 
habit, leaves and fruiting cone appear elsewhere in this text. The following notes present a brief 
summary of the Point Culver population. 

shrub up to 2 m in height. Leaves are like 
f similar size and shape to 
the pollen presenter 
hich are curled and 
he entire flowering 


The species occurs as a much-branched and spreading bushy . 
6-15 mm wide. Flower spikes are o 


shortened forms of B. media, 1.5-5 cm long, ; 
B. media but flowers are larger and are Gf a more creamy colour with the apex of 
being purple. The fruiting cone is distinctive with persistent old flower parts w 
point upwards. On B. media the old flowers are straight and point downwards. T 


season is not known though flowers have been observed in April and May. 





plants were observed. They grow on top of a limestone 


escarpment in sandy/limestone soil in close association with B. media and B. speciosa. Surrounding 
vegetation is low heath. The species appears to be non-lignotuberous. Birds such as the New Holland 
Honeyeater and a type of thornbill were observed feeding on the flower spikes. The period of new shoot 


growth is not known. 


At the Point Culver location at least 100 


in which this species occurs has been 


rently known, the area í L 5 2 
i its remote location, the species is 


Although only two populations are cur 
Due to 


inadequately surveyed and other populations may exist. 
unlikely to be at risk. 
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BANKSIA ERICIFOLIA Linnaeus f. (1781) 


Heath-leaved Banksia 


565 RECORDS: Jan (66) Feb (38) Mar (79) Apr (64) May (69) Jun (70) 
Jul (19) Aug (47) Sep (33) Oct (23) Nov (28) Dec (29). 


Population Size: 1-10 (88) 10-100 (136) >100 (334) Unspecified (7). 


Conservation Status: Restricted to road verge (1$) Not (98$) 
Unspecified (18). In conservation reserve (612) Not (343%) 
Unspecified (5%). 





Tree/Shrub: Tree form (21%) Shrub form (75%) Unspecified (4%). 





Height (metres) 
































0.0-0.9 
"1.0-1.9 HABITAT 
2.0-3.9 | 
4.0-9.9 ithi : s ifi 
E ESIELE Within 2 km of coast: Yes (31%) No (68%) Unspecified (13). 
>20 
Unspecified Vegetation 
100 $ 
Y Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs | 
New Shoot Growth -20-49 Mallee 
50-99 Woodland | 
100-249 Forest 
100 250-499 Rainforest 
500-999 Cleared farmland 
»1000 Other | 
Unspecified ETE Ed | 
100 $ 0 | 
Soil Type k kaa | 
Sandy Flat 
Clayish - Seasonally wet 
Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified MEL 
100 % 0 
Response to Fire: 97 records 
Growth response: Ground resprout (5%) killed, new seedlings (60%) trunk resprout (2%) killed, no 
seedlings (3%) killed, no seedlings and killed, new seedlings (1%) unspecified (293). 





Flowering response: Number of records where flowering had occurred after fire (32). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 


Number of records where flowering had not occurred after fire (32). Median reported time to no 
flowering (13-24 months); maximum reported time to no flowering (49-60 months). 


Flowering 
Possible pollinators 
100 


Pollinator type 372 records: bird (153) 
butterflies, moths (1$) bees, wasps, ants 
(8%) flies (0.3%) mammals (12) no 
pollinator observed (75$) . 


Specific pollinator 116 records: 
honeyeater (12) New Holland  Honeyeater 


(17), Brown Honeyeater (1) White-cheeked 
Honeyeater (11), White-eared Honeyeater (3) 
White-plumed Honeyeater (1) Yellow-faced 





0 Honeyeater (1) Crescent  Honeyeater (3) 
asks (MusAS Mardy ONA SONNI ED Tawny-crowned Honeyeater (1) Rainbow 
Lorikeet (1) Noisy Miner (2) wattlebird (3) 

Majority of flowers fully open Little Wattlebird (10) Red Wattlebird (10) 


Majority of flowers in bud Eastern Spinebill (11) Black-faced 
Majority of flowers recently finished Cuckoo-shrike (1) friarbird (1) bee (20) 
Flowers finished, fruiting cones present European honey bee (5) possum (2). 

Neither flowers nor fruiting cones present 
Unspecified 
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varieties. Those records where a varietal name 
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DISCUSSION 


ici i i i i lly larger. The 
B. ericifolia is a large shrub or small tree gene à n height, occasiona 

species contains two varieties, differentiated mainly for seedling reay ENS EE length. The 565 
records of B. ericifolia included 499 where a varietal name was SP ; l J > 
only the species name was noted. Of the latter, all occur within the general distribution of either var. 


E r i iati the two 
er T few, if an roblems caused by differentiating between 
GE MOOD PUR ER j MEET omitted were most likely caused by observers 


forgetting to identify at the varietal level rather than being unable to do 'so. 


i i i ici i i f the two varieties are 
The distribution map of B. ericifolia shows clearly that the main ranges of 7 
geographically A SduncE with over 150 km between them. There is, however, an inter oes record of E 
ericifolia var. ericifolia from Myall Lakes, which, if correctly identified wou = cs D. ip of 
this variety considerably and bring it to within close proximity of that of var. macr ntha. 
fact var. macrantha it would be a southern range extension for this variety. 
i i i ly as February and 
nantly in winter with flowers recorded as early 
edors Soe pth is mainly in summer. Sandy soils are strongly 


Flowering time of B. ericifolia is pr 
r for the two varieties, and are referred to in the next few 


as late as October. Conversely, new sh 
preferred. Other aspects of habitat diffe 


pages. 


28° 


29 


33° 


34° 
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BANKSIA ERICIFOLIA Linnaeus f. (1781) 
var. ERICIFOLIA 


423 RECORDS: Jan (42) Feb (38) Mar (69) Apr (45) May (55) Jun (64) 
Jul (10) Aug (28) Sep (24) Oct (11) Nov (19) Dec (18). 


Population Size: 1-10 (68) 10-100 (106) »100 (246) Unspecified (3). 


Conservation Status: Restricted to road verge (1%) Not (98%) 
Unspecified (1$). In conservation reserve (60$) Not (378) 


Unspecified (3%). 


Tree/Shrub: Tree form (9%) Shrub form (90%) Unspecified (1$). 





Height (metres) 

















0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
TORIS 9 Within 2 km of coast: Yes (22$) No (78$) Unspecified (0%). 
>20 
Unspecified Vegetation 
100 & 0 Altitude (metres) Grassland 
= "Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
Tn Fr 50-99 - Woodland 
100-249 Forest 
-250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
100 g 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
Clayish - Seasonally wet 
Loamy "Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified - Unspecified 





Response to Fire: 69 records 


Growth response: Ground resprout (4%) killed, new seedlings (583) killed, no seedlings (3$) killed, 
no seedlings and killed, new seedlings (1$) unspecified (332). 


Flowering response: Number of records where flowering had occurred after fire (24). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 


Number of records. where flowering had not occurred after fire (19). Median reported time to no 
flowering (13-24 months); maximum reported time to no flowering (37-48 months). 


Flowering 


Possible pollinators 





Pollinator type 305 records: bird (13%) 
bees, wasps, ants (4%) mammals (1%) no 
pollinator observed (82%). 


Specific pollinator 75 records. 


honeyeater (9) New Holland Honeyeater (15), 
White-cheeked Honeyeater (3), White-eared 
Honeyeater (2) White-plumed Honeyeater (1) 








Yellow-faced Honeyeater (1) Crescent 

A Honeyeater (3) Noisy Miner (2) Red 

Wattlebird (10) Little  Wattlebird (5) 

Majority of flowers fully open Eastern Spinebill (10) friarbird (1) 

Majority of flowers in bud Rainbow Lorikeet (1) bee (8) European honey 
Majority of flowers recently finished bee (4). 


Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 





112 








148° 149 150° 151° 152° 


29 


| Herbarium collections 


30 


30* 











31 


| 32 
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Newcastle 


| Wallerawang o 3 33 


34 


Mt. Pallin oX 


34 





35 





449° 450° 151° 152°.. 153° 154 


DISCUSSION 
| Atlas records are similar to herbarium records in indicating a distribution of B. price vare 
| ericifolia along the New South Wales central coast between Avoca Beach and Lake on One South OE NGC 
Bay), extending inland to adjacent parts of the Great Dividing Range. A 1966 pes EE eee ONT 
McGillivray's from Mt Coricudgy was not recorded by Atlas contributors. Neither S NA c Sepia HIE 
Collaroy made by H. Mair in 1930 and cited by George (1981). However, Atlas CP LETRA neers air 
variety to be widespread in the Budawang Range and Morton National Park, pred a 2n T nos. id EIS 
as Corang. There is a single record from Myall Lakes, which, if correctly unpre ie E Soe ha Y 
extend the range of this variety and also bring it to within close proximity of that of var. mac . 


B. ericifolia var. ericifolia grows as a large shrub or small tree generally up to 4 m in height, but 
occasionally larger. Onecfifth of the populations recorded were within 2 km of CO REEL neces 
variety is a common component of sandy coastal heaths. Inland it is often found poco and, on moun am 
| slopes or hilltops up to 1 000 m above sea level. Here it is associated with sands eR Oe gr d n 
| deep sands or sands over rock. Flowering is from autumn through to spring with the pea eae ng perio 
between May and July. Conversely, new shoot growth is low in winter being PEedom tart ES e spring 
and summer. The flowers are very attractive to honey-eating birds with the A PEE ve cree e 
visitors being the New Holland Honeyeater, Red Wattlebird and Eastern SEU 5 hb er c Sa yas; 
ericifolia is non-lignotuberous and plants are generally killed by fire ani regenerate on zT. 


Occasionally, fires can be so hot that they kill both mature plants and their 
Alternatively, large mature plants may survive a relatively cool burn whilst smaller specimens succumb. 


igated. A presumed hybrid 
The few Atla d f lignotuber resprouts following fire should be investigate 
of B. AETV ESS Qe Pi Si Folia x B. Spinulosa var. cunninghamii was recorded inland from Wollongong 


(see Chapter 3 for details). 
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BANKSIA ERICIFOLIA Linnaeus f. 
var. MACRANTHA A.S.George (1981) 


76 RECORDS: Jan (7) Feb (0) Mar (0) Apr (12) May (5) Jun (2) Jul 
(6) Aug (18) Sep (7) Oct (12) Nov (7) Dec (0). 














Population Size: 1-10 (7) 10-100 (14) >100 (52) Unspecified (3). s SM. 2) SA Y 
Conservation EU AY WWE 
Conservation Status: Restricted to road verge (5%) Not (95%) Ny AA) 
Unspecified (02). In conservation reserve (672) Not (24%) UN 9 =A YA 
Unspecified (9%). & Y, y 

S 


Tree/Shrub: Tree form (26$) Shrub form (71$) Unspecified (32). 














ZU 


Z 








Height (metres) CONUM) 
0.0-0.9 
1.0-1.9 HABITAT 
esas 79 
at Within 2 km of coast: Yes (76%) No (22%) Unspecified (18). 
>20 
Unspecified Vegetation 
199 à Š Altitude (metres) Grassland 
-— ws Dm Small shrubs 
«20 Large shrubs 
20-49 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
[| 500-999 Cleared farmland 
E >1000 Other 
El Unspecified Unspecified 
H 100 $ 0 0 
Soil Type Landform 
Sandy Flat 
Clayish - Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty -River bank 
Gravelly Valley bottom 
Yes Rocky Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified | Unspecified 





Response to Fire: 10 records 


Growth response: Killed, new seedlings (80%) killed, no seedlings (10%) unspecified (10%). 


Flowering response: Number of records where flowering had occurred after fire (2). Median reported 
time to flowering (1-12 months); minimum reported time to flowering (<1 month). 


Number of records where flowering had not occurred after fire (6). 


Median reported time to no 


flowering (1-12 months); maximum reported time to no flowering (25-36 months). 


Flowering 


100 





U SFM A mM Be JENAS OND 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Possible pollinators 


Pollinator type 29 records: bird (34%) 
butterflies, moths (3%) bees, wasps, ants 
(21%) no pollinator observed (41%). 


Specific ollinator 18 records: 
honeyeater (2j Brown Honeyeater (1) 
White-cheeked Honeyeater (6) Tawny-crowned 
Honeyeater (1) Little | Wattlebird (3) 


Eastern Spinebill (1) Black-faced 
Cuckoo-shrike (1) bee (2) European honey 
bee (1). 

















26 


27 


28 


29 


30 


33 





448° 450° 452 





lerbarium collections 











ort Macquarie 


148° 450° 152 | 154 


DISCUSSION 
macrantha in showing that it occurs in two 


macrantne 7 
h wales coast. One population ranges from Kingscliff to 


Yuraygir National Park, north of woolgoolga. The other is from Hat Head National Park, north of Port 
Macquarie as far south as Cape Hawke. The variety is locally common with more than 50% of its recorded 
populations being of more than 100 plants. It is well represented in conservation reserves, largely 
£hose of Limeburners Creek Nature Reserve and Crowdy Bay and Broadwater National Parks, as well as those 


reserves already mentioned. 


Atlas data confirmed herbarium records for B. ericifolia var. 


disjunct populations along the northern New Sout 


up to 4 m in height, occasionally larger. It has a 


strongly coastal distribution with more than 75% of its populations within 2 km of the coast where it 
occurs on low lying sandy flats. Surrounding vegetation is usually low or tall shrubland. The main 
flowering period is between May dnd September with a peak in July. The flower spikes are attractive to 
honey-eating birds, with Atlas contributors recording the White-cheeked Honeyeater as the most frequent 


visitor. Flower spikes are sometimes very large with lengths of up to 26 cm being recorded from several 
spikes in Crowdy Bay National Park. Available data suggest a period of new shoot growth from early 
spring through to late autumn. The variety is non-lignotuberous and regenerates from seed after fire. A 
very hot fire, however, may sometimes kill seed as well as mature plants.  Seedlings may need at least 
three years to reach flowering stage although at Crowdy Bay some two year old plants were observed with 


their first flower spikes present. 


The variety occurs as a large shrub or small tree 


25 


26 


27 


28 


29 


30 


31 


32 
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BANKSIA GARDNERI 


Prostrate Banksia 


A.S.George (1981) 


329 RECORDS: Jan (11) Feb (15) Mar (15) Apr (17) May (12) Jun (47) 
Jul (36) Aug (42) Sep (43) Oct (31) Nov (36) Dec (19). 


Population Size: 1-10 (81) 10-100 (150) >100 (83) Unspecified (15). 
Conservation Status: Restricted to road verge (14%) Not (81%) 
Unspecified (5%). In conservation reserve (553%) Not (40%) 


Unspecified (5%). 


Tree/Shrub: Tree form (0%) Shrub form (95%) Unspecified (5%). 


Height (metres) 




























0.0-0.9 
1.0-1.3 HABITAT 
2.0-3.9 
4.0-9.9 ; 7 vis 
10.0-19.9 Within 2 km of coast: Yes (6%) No (94%) Unspecified (0%). 
»20 
Unspecified Vegetation 
100 g 0 
Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
>1000 r Other 
Unspecified Unspecified 
100 $ 0 100 g 0 
Soil Type Landform 
Sandy - Flat 
Clayish Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty River bank 
Gravelly - Valley bottom 
Yes Rocky - Gradual: slope 
No Lateritic - Steep slope 
Unspecified Sand over laterite Rock outcrop 








Sand over rock 
Other 
Unspecified 





Response to Fire: 46 records 


Growth response: Ground resprout (43%) ground resprout and killed, new seedlings (4%) unspecified 


(52%). 
Flowering response: Number of records where flowering had occurred after fire (36). Median reported 


- Hill/mountain top 
- Other 
Unspecified 


time to flowering (13-24 months); minimum reported time to flowering (<1 month). 


Number of records where flowering had not occurred after fire 


(6). Median reported time to no 


flowering (25-36 months); maximum reported time to no flowering (73-84 months). 


Flowering 


100 


ants (5%) 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Specific pollinator 
Honey-possum (1) cockroach (1). 


Possible pollinators 


Pollinator type 88 records: bees, wasps, 


beetles (1%) mammals (1%) no 
pollinator observed (93%). 


5 records: ant (3) 
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0 Witkepin 


o Pingrup 
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147 — 4730 448° 148°30' 419.. 119 30 120 
DISCUSSION i 

iti i tal stems 

i d fruiting cones at ground level. Horizon 
S Nareclen has three varieties distinguished by WEE shane! 
i imi a 

flower colour and flowering period. Var. hiemalis and var. gardneri BL) Eo eer Ae PRIM 
identified by flower colour and flowering time. If flowers were absent, Con aon EE EO ANE CLORIRS 
to distinguish between these two varieties. There may also have been some e TOG grouan 
dryandras (e.g. D. pteridifolia, D. calophylla) whose leaves are very are ae 2 Gy A “(oe si 
and var. hiemalis. B. gardneri var. brevidentata has a distinctive lea p 
identification problems. 


B. gardneri is a prostrate shrub with flower 
give rise to erect leaves up to 40 cm long. 


ieti i g neri in the 
In their distribution, there is an overlap between the varieties Qe and gara eri ary Be 
Stirling Range. Also, var. gardneri may overlap with var. hiemali 
Fitzgerald River National Park (see discussion under varieties). 

i ifi 11 as 39 

a varietal name was specified as we 
DX CHE Of the latter, two in particular (arrowed 
mid-way between the main ranges of var. gardneri and 
f the two varieties these records belong to. If the 
if the latter a range extension westwards. Either 


The 329 records of B. gardneri include 290 rec 
records where only the species name, B. gardneri, 
on the map) are of considerable interest occurring 
Teu hiemalis. It is interesting to wonder SpA ° 
ormer, they repr nt range extension eastwards, both made in the 
way, they bring "the ranges of the two varieties closer together. Pur AO igi to George (1981) this 
ite obs Sep tembery when the AC is n che e a U of var. hiemalis may not be as 
loweri i t var. gardneri. However, c Arema- 

uniformly Gay ro C tee indicated since Atlas contributors noted several occurrences of later 


flowering plants (see discussion under var. hiemalis). 


34°30’ 
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33° 30° 
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34° 30° 
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BANKSIA GARDNERI A.S.George 
var. BREVIDENTATA A.S.George (1981) 


29 RECORDS: Jan (1) Feb (2) Mar (0) Apr (1) May (4) Jun (13) Jul 
(1) Aug (2) Sep (2) Oct (3) Nov (0) Dec (0). 


Population Size: 1-10 (5) 10-100 (15) >100 (9) Unspecified (0). 


Conservation Status: Restricted to road verge (0%) Not (100%) 
Unspecified (0%). In conservation reserve (1002) Not (0%) 


Unspecified (0%). 


Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0%). 


Height (metres) 



























































Sand over laterite 
Sand over rock 
Other 
Unspecified 


0.0-0.9 
1.07173 HABITAT 
2.0-3.9 
etc | Within 2 km of coast: Yes (0$) No (100%) Unspecified (0$). 
>20 
Unspecified Vegetation 
100 s 
° Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 -Mallee 
50-99 -Woodland 
100-249 Forest 
100 250-499 Rainforest 
-500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
& 100 % 0 100 % 0 
Soil Type Landform 
-Sandy -Flat 
0 Clayish - Seasonally wet 
JFMAMJJASOND Loamy -Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual slope 
No Lateritic Steep slope 
(| Unspecified 


Rock outcrop 
Hill/mountain top 
Other 
- Unspecified 


Response to Fire: 8 records 


Growth response: Ground resprout (50%) ground resprout and killed, new seedlings (12%) unspecified 
(37%). 


Flowering response: Number of records where flowering had occurred after fire (7). Median reported | 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 
Number of records where flowering had not occurred after fire (0). 


Flowering 


100 


Possible pollinators 


Pollinator type 11 records: bees, wasps, 
ants (9$) no pollinator observed (913). 





Specific pollinator 0 records. 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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417° 30° 417° 45’ 118 418' 15' 418° 30' 448° 45' 









Herbarium collections 





o Mt Barker 





447° 45' 117° 30' 447° 45' 


National Parks >50000 ha. ^ — 


DISCUSSION 


o be well distributed throughout the Stirling Range 
A significant new recording 
Was made ca. 30 km west of Cranbrook on Warrinup Nature Reserve. A specimen of this population is 
retained at the herbarium of the Katanning office, Dept of Conservation and Land Management. The 1963 

north of Albany, was not recorded by Atlas 


Atlas records show B i i ta t 
> B. gardneri var. brevidentata 1 
National Park from Bluff Knoll in the east to Donnelly Track in the west. 


herbarium collection of F. Humphrey's from Millbrook Road, h 
Contributors. Although George (1981) stated that B. gardneri var. 
gardneri did not occur together, on a few occasions Atlas contributor 

e same locality (e.g. along Yungermere Track, 1 km and 6 km east of 
Nature Reserve. 


brevidentata and B. gardneri var. 
s recorded these two varieties from 
Chester Pass Road, also at Warrinup 


B. gardneri var. brevidentata is a prostrate shrub with stems running horizontally. Its erect leaves are 
Up to 40 cm long. It grows in a diversity of soils generally on the slopes and tops of foothills of the 
Stirling Range in shrubland, low woodland or amongst mallee eucalypts. The population west of Cranbrook 
occurs on laterite gravel in eucalypt woodland. Flowering is from autumn to early winter. | There were 
few Atlas records of either pollinators or new © for both these categories, further 
investigations are needed before reliable conclusion The variety is lignotuberous and may 


flower in one or two years after fire. 


hoot growth and, 
s can be drawn. 


33' 45' 


34 


34' 15' 
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34' 45' 


119 





BANKSIA GARDNERI A.S.George (1981) 
var. GARDNERI 


180 RECORDS: Jan (7) Feb (8) Mar (7) Apr (15) May (3) Jun (29) Jul 
(22) Aug (28) Sep (19) Oct (10) Nov (24) Dec (7). 


Population Size: 1-10 (49) 10-100 (83) >100 (45) Unspecified (3). 
Conservation Status: Restricted to road verge (21%) Not (74%) 
Unspecified (6%). In conservation reserve (44%) Not (49%) 


Unspecified (7%). 


Tree/Shrub: Tree form (0%) Shrub form (99%) Unspecified (1%). 


Height (metres) 


HABITAT 


Within 2 km of coast: 


Unspecified 


100 $ 0 
Altitude (metres) 


- «20 

20-49 

50-99 
100-249 
250-499 
500-999 
»1000 
Unspecified 


New Shoot Growth 











= 
o 
o 
oo 
° 


Soil Type 


Sandy 

Clayish 

Loamy 

Peaty 

Gravelly 

Rocky 
Lateritic 

Sand over laterite 
Sand over rock 
Other 
Unspecified 





JJASOND 


Yes 
No 
Unspecified 





m 
eo 
o 
oo 
° 





Yes (8%) No (92%) Unspecified (0%). 


100 








Flowers rusty-brown 


Vegetation 


| Grassland 
Small shrubs 

- Large shrubs 
Mallee 
Woodland 
Forest 
Rainforest 
Cleared farmland 
Other 

- Unspecified 


Landform 


Flat 
Seasonally wet 
- Lake edge 

- River bank 

- Valley bottom 
Gradual slope 
Steep slope 
Rock outcrop 

- Hill/mountain top 
Other 

- Unspecified 








27 records 


Response to Fire: 
Growth response: 
Flowering response: 


Ground resprout (37$) unspecified (632). 


Number of records where flowering had occurred after fire (21). 


Median reported 


time to flowering (13-24 months); minimum reported time to flowering («1 month). 


Number of records where flowering had not occurred after fire 


(4). 


Median reported time to nO 


flowering (24-25 months); maximum reported time to no flowering (73-84 months). 





Flowering 






Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Possible pollinators 


Pollinator type 
ants (5$) no pollinator observed (95%). 


Specific pollinator 





55 records: bees, wasps; 


3 records: ant (3). 
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117° 147° 30° 118° 118°30' 119° 


[ National Parks >50000 ha. — 


DISCUSSION 


Western Australian Herbarium collections indicated a distribution for B. gardneri var. gardneri from the 


Stirling Range t i d al t to Cranbrook and east to Beaufort 
o Al ds to Mt Barker and almos : 
t Bo a M EC CEE d extended it further west to Mt Lindesay north 


Inlet. Sight records have confirmed this distribution an s 
Of Denmark and to approximately 25 km west of Cranbrook. Eastwards, there are two new recordings from 
near the Fitzgerald River National Park boundary. If correctly identified, these populations would mean 
that var. gardneri occurs further east than was previously known and also that its distribution overlaps 
with that of var. hiemalis. Record 1 (see map) was made in February when the plants were reported to be 
in "late flower, still with some colour". Old flowers were described as reddish brown, and the leaves 


dark green Thi ipti i of B ardneri var. ardneri. Record 2 was also made in 
. his description conforms with that B. g Elity of var. iienslig tke 


February, b "i " i t ossi 

, but here the plants were 1n bud" which suggests a P EX 

Stirling Range, var. Qarana rn is frequently recorded, occasionally in the same locality as var. 
brevidentata. George (1981), however, stated that the two varieties never occurred together. At least 
two such recordings have been checked and both va 
ith leaves and flower spikes at ground level. It prefers 


Sandy soil though sometimes occurring in loamy, clayish or gravelly soils. It generally grows on flat or 


gently undulati i lly on steeper mountain slopes. Surrounding vegetation is 
ing Bcountr yyy DUES cee TEN y, p odland and sometimes in mallee. The main 


Usually shrubland, though it also occurs amongst low open WO 
flowering period is end September to November. Some new Shoot growth was reported from almost all 
months of the year, though apparently peaking in late spring and early summer. 


rieties verified. 


B. gardneri var. gardneri is a prostrate shrub w 
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BANKSIA GARDNERI A.S.George 
var. HIEMALIS A.S.George (1981) 


81 RECORDS: Jan (1) Feb (3) Mar (7) Apr (0) May (2) Jun (4) Jul 
(11) Aug (9) Sep (14) Oct (14) Nov (11) Dec (1). 

Population Size: 1-10 (13) 10-100 (36) >100 (20) Unspecified 
(12). 


Conservation Status: Restricted to road verge (4%) Not (86%) 
Unspecified (10%). In conservation reserve (72%) Not (288) 
Unspecified (0%). 


Tree/Shrub: Tree form (0%) Shrub form (98%) Unspecified (2%). 
Height (metres) 


HABITAT 


9 


Unspecified 


100 
s Altitude (metres) 


<20 

20-49 

50-99 
100-249 
250-499 
500-999 
>1000 
Unspecified 


100 $ 0 
Soil Type 


Sandy 
Clayish 
Loamy 
Peaty 
Gravelly 
Rocky 
Lateritic 
Sand over laterite 
Sand over rock 
Other 
Unspecified 


New Shoot Growth 


100 





Yes 
No 
Unspecified 


Response to Fire: 2 records 
Growth response: Ground resprout (100%) 


Flowering response: Number of records where flowering had occurred after fire (2). Median reported 





Flowers pale brown-pink 























Within 2 km of coast: Yes (1%) No (99$) unspecified (0%) 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
-Mallee 

Woodland 

Forest 
Rainforest 
-Cleared farmland 
Other 
Unspecified 


100 $ 0 
Landform 


- Flat 
Seasonally wet 
Lake edge 

- River bank 

Valley bottom 
Gradual slope 
Steep slope 

- Rock outcrop 

- Hill/mountain top 
- Other 

- Unspecified 


time to flowering (13-24 months); minimum reported time to flowering (1-12 months). 


Number of records where flowering had not occurred after fire (0). 


Flowering 


100 








Possible pollinators 


Pollinator type 6 records: mammals (178) 


no pollinator observed (83%). 


Specific pollinator 2 records: 


Honey-possum (1) cockroach (1). 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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448° 418° 30' 419° 449° 30’ 120° 


31' 30* 


Herbarium collections 


32 


32 





32° 30° 


32° 39° 


33 


33 
X 


& Dunn Rock 
33° 30' 


o Dumbleyung 


33° 39° o Pingrup 


34 
Jerramungup o 


34 


34° 30' 





117° 30° 418° 448° 30" 419° - 449° 30’ 120 


National Parks >50000 ha. — —— 


DISCUSSION 


B. gardneri var. hiemalis occurs further east than either var. brevidentata or Var. gardneri, GCSE 
mainly on the Fitzgerald River National Park with outlying populations east of UECLTTMSN an am 
Dongolocking, Lake Magenta, Dunn Rock and Pallarup Lake Nature Reserves. The latter WD, HESS s 
represent range extensions of up to 60 km. In its southern populations, the variety appears SSES 
further west than herbarium collections indicated. In fact; Atlas records suggest an overlap between 


var. hiemali i of var. gardneri. However, these two varieties are very 
EHE HUE UID EID a l f r colour and time of flowering. George (1981) 


Similar in appearance, their main difference being in flowe 

Stated that June-August is the flowering period of var. hiemalis and September-November that of vars 

gardneri. Flowering data recorded by Atlas contributors for var. hiemalis AES a pea EA me 

in July but with some plants flowering as late as October, whilst in November, 6 out of recordings 
lis flowers later than previously thought, 


Were stated to be in bud. This suggests that either var. hiema s er V O t 
Or that some plants recorded as m hiemalis for the Atlas were wrongly identified. An investigation is 


needed of those populations near the south-western boundary of the Fitzgerald River National Park to 
Setermine Whether! the two varieties do overlap in their distribution. Also, further studies on the 


flowering time of var. hiemalis are required. 
soils on flat to undulating country. Surrounding 


B. gardneri var. hiemalis i i d 
E . occurs mainly in sandy 
Vegetation is usually small shrubs often with emergent scattered mallee eucalypts. 
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BANKSIA GOODII n.Brown (1830) 


Good's Banksia 


17 RECORDS: Jan (1) Feb (1) Mar (0) Apr (2) May (0) Jun (0) Jul (0) 
Aug (2) Sep (1) Oct (2) Nov (6) Dec (1). 


Population Size: 1-10 (6) 


Conservation Status: 


10-100 (6) 


»100 (5) Unspecified (0). 


Restricted to road verge (41$) Not (53$) 


Unspecified (69). In conservation reserve (18%) Not (823) 


Unspecified (0%). 


Tree/Shrub: Tree form (0$) 


Height (metres) 








Shrub form (94%) Unspecified (6%). 











r 0.0-0.9 

1.0-1.3 HABITAT 

2.0-3.9 

TAE 5 Within 2 km of coast: Yes (0$) No (943) Unspecified (6%). 

>20 j 

Unspecified Vegetation 

xcd : Altitude (metres) Grassland 
-- r7 ae Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
100 250-499 Rainforest 
500-999 Cleared farmland 
->1000 Other 
Unspecified Unspecified 
$ 100 $ 0 100 % 0 
Soil Type Landform 
Sandy - Flat 
0 Clayish - Seasonally wet 
JFMAMJJASOND Loamy - Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic - Steep slope 
LU Unspecified 


Sand over laterite 
Sand over rock 


- Rock outcrop 
- Hill/mountain top 














Other Other 
Unspecified Unspecified 
100 g 0 
— 
Response to Fire: 5 records 
Growth response: Ground resprout (40$) killed, new seedlings (20$) unspecified (403). 
Flowering response: Number of records where flowering had occurred after fire (3). Median reported 


time to flowering (13-24 months); minimum reported time to flowering (1-12 months). 
Number of records where flowering had not occurred after fire (1). Maximum reported time to no 
flowering (13-24 months). 


Flowering 


100 





Possible pollinators 


Pollinator type 3 records: 
observed (1002). 


no pollinator 











Specific pollinator 0 records. 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 

Unspecified Aj 
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444° 446° 448° 420° 422° 





Herbarium collections 








Geraldton 


o Kalgoorlie 


Bunbury g 


Esperance 


Augusta 





112° 114 446° 448 `` 420° 422 


DISCUSSION 


only between Albany and the Porongurup Range. Atlas 
records have confirmed and extended this distribution with five new sites from west of the Albany 
Highway. Of these, two have populations of between 10 and 100 plants, and three of less than 10 plants. 
East of the Albany Highway there appear to be at least five populations, with three having in excess of 
100 plants. The remaining 7 records are duplications of already recorded sites. Of the ten recorded 
Populations of B. goodii, four are on road verges and only one is in a conservation reserve. The latter 
has approximately 300 plants. It is likely that B. goodii used to be more widespread but the area in 
which it grows is now largely cleared for agriculture. 


B. goodii is a prostrate shrub with leaves and flower spikes at ground level. It grows in sand or sand 
over laterite, generally in woodland or forest of Eucalyptus mar inata and Casuarina fraseriana. The two 
records of shrubland as surrounding vegetation both include stunted E. marginata. One site is regrowing 


after clearing for agriculture, the other is possibly post-fire regrowth. Landform is usually flat to 
gently undulating. The flowering season is short being mainly in November though plants were reported 
"in bud" as early as September. New shoot growth appears to be in late spring and summer. The species 
is thought to be lignotuberous and regenerates well after fire. A single Atlas record of plants being 


killed by fire and regenerating from seed should be investigated. 


B. goodii is a rare banksia previously recorded 
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BANKSIA GRANDIS willdenow (1798) p» | 


Mangite, Bull Banksia, Giant Banksia 


1952 RECORDS: Jan (293) Feb (87) Mar (302) Apr (222) May (125) Jun 
(136) Jul (72) Aug (129) Sep (182) Oct (126) Nov (143) Dec (133). 


Population Size: 1-10 (445) 10-100 (928) >100 (569) Unspecified 
(10). 


Conservation Status: Restricted to road verge (10%) Not (87%) 
Unspecified (3%). In conservation reserve (19%) Not (76%) 
Unspecified (5%). 





Tree/Shrub: Tree form (90%) Shrub form (9%) Unspecified (1%). 


Height (metres) 
































I 
I 
Í 
0.0-0.9 | 
1.0-1.9 HABITAT | 
2.0-3.9 | 
4.0-9.9 Within 2 km of coast: Yes (7%) No (92%) Unspecified (1%). | 
10.0-19.9 uw | 
»20 | 
-Unspecified Vegetation | 
109 H " Altitude (metres) Grassland 
Small shrubs 
«20 Large shrubs | 
New Shoot Growth 20-49 Mallee } 
sJ 50-99 Woodland 
100-249 - Forest 
250-499 Rainforest 
d 500-999 Cleared farmland 
»1000 Other 
Unspecified - Unspecified 
n" 100 g 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
0 Clayish - Seasonally wet 
JFMAMJJASOND Loamy -Lake edge | 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual slope | 
No Lateritic -Steep slope | 
Unspecified Sand over laterite Rock outcrop | 
Sand over rock "Hill/mountain top | 
Other "Other 
Unspecified Unspecified 
100 $ 0 
E 








Growth response: Ground resprout (9%) ground resprout and killed, new seedlings (2%) ground resprout 
and trunk resprout (16%) killed, new seedlings (5%) killed, new seedlings and trunk resprout (28) 
trunk resprout (25$) killed, no seedlings and trunk resprout (1$) killed, no seedlings and killed, new 
seedlings (1$) unspecified (403). 


Flowering response: Number of records where flowering had occurred after fire (197). Median reported 
time to flowering (1-12 months); minimum reported time to flowering («1 month). 
Number of records where flowering had not occurred after fire (76). Median reported time to no 
flowering (13-24 months); maximum reported time to no flowering (61-72 months). 


Flowering 





100 
Possible pollinators 





Í 
Response to Fire: 385 records 








Pollinator type 914 records: bird (6%) 
butteflies/moths (0.4%) bees, wasps, ants 
g (7%) flies (1%) beetles (0.3%) no 
pollinator observed (85%). 





Specific pollinator 123 records: 
honeyeater (7) New Holland Honeyeater (13) 


Spiny-cheeked Honeyeater (1) wattlebird (1) 
9 Red Wattlebird (13) Western Spinebill (6) 
Red-capped Parrot (2) Port Lincoln Parrot 
(4) Purple-crowned  Lorikeet (3) Rufous 
Majority of flowers fully open Treecreeper (1) ant (19) bee (43) native 


Majority of flowers in bud bee (3) European honey bee (6) blowfly (1). 
Majority of flowers recently finished 


Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 


Unspecified E 


Ja PMA MITI IR EAS OND. 
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29 


34 


34° 


35 


144° 445° 116 






115° 116° 447° 418° 449° 420° 424 





Herbarium collections 











š 447° 448° 449° 420° 


DISCUSSION 


The 1952 records of B. grandis show it to be a common species on both the coastal plain and Darling 
Plateau extending from Mt Lesueur southwards to Augusta and castwards almost to Bremer Bay. Clearly, the 
relatively few herbarium collections for this dequate picture of both its range and 
abundance. The most inland sight records come from Ba king Nature Reserve. The 
Species is also recorded from Greaves Hill north-east of the Stirling Range, from Narrogin, from near 
Boyagarring Hill on the Brookton Highway, and from north of Bold Hill between Badgingarra and Moora. 

p to 10 m in height. However, along the south coast it occurs 
as a low spreading shrub. Interestingly, seed from the south coast produces plants which retain their 
low spreading habit when grown elsewhere. On the western coastal plain, B. grandis grows in deep 


brown-grey sands in woodlands of Eucalyptus marginata, B. attenuata, B. menziesii and B. ilicifolia. On 
the Darling Plateau, it is a common understorey tree in odland of E. marginata and E. 


forest and wo n 
calophylla where the soil types are lateritic gravels and loams. In the extreme south-west it is an 
understorey tree in the tall forests of E. diversicolor. Along the south coast, 


the species is an 
emergent shrub above low coastal heath on generally sandy soils. 


B. grandis usually grows as a small tree u 


B. grandis flowers and produces new shoot growth from August to January. The conspicuous flowers are 
frequently visited by honey-eating birds, and also by bees and ants. Following fire, B. grandis 
resprouts from both epicormic buds and lignotuber and was observed to then flower 1-2 years later on 
average. Occasionally, mature plants are killed by fire and regenerate from seed. 


30 


31 


32 


33 


34 


35 
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BANKSIA GROSSA A.S.George (1981) 


53 RECORDS: Jan (2) Feb (0) Mar (2) Apr (11) May (12) Jun (2) Jul 
(3) Aug (6) Sep (6) Oct (4) Nov (0) Dec (5). 


Population Size: 1-10 (5) 10-100 (22) >100 (24) Unspecified (2). 
Conservation Status: Restricted to road verge (42%) Not (583%) 
Unspecified (0%). In conservation reserve (193%) Not (812) 


Unspecified (0%). 


Tree/Shrub: Tree form (0%) Shrub form (98%) Unspecified (2%). 


Height (metres) 


































0.0-0.9 
-1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (0$) No (98$) Unspecified (2$). 
10.0-19.9 
»20 
Unspecified Vegetation 
"OU Š Ç Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
20-49 Mallee 
50-99 Woodland 
-100-249 Forest 
250-499 Rainforest 
500-999 "Cleared farmland 
»1000 Other 
Unspecified Unspecified 
100 % 0 100 % 0 
Soil Type Landform 
Sandy Flat 
Clayish - Seasonally wet 
JFMAMJJASOND Loamy - Lake edge 
Peaty River bank 
Gravelly r Valley bottom 
Yes Rocky - Gradual. slope 
No Lateritic Steep slope 
Unspecified Sand over laterite - Rock outcrop 
Sand over rock | Hill/mountain top 
Other - Other 
Unspecified Unspecified 





Response to Fire: 0 records 


Flowering 


100 

















Possible pollinators 


Pollinator type 14 records: no pollinator 
observed (100%). 





Specific pollinator 0 records. 


JI PEM TAME A SIRONEN 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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28° 30° 


29 


29° 30' 


30* 


30° 30* 














Herbarium collections 

















144° 444° 30° 445° “445° 30° 116° 


National Parks >40000 ha. ^  — 


DISCUSSION 
Western Australian Herbarium records showed that B. grossa occurred between Eneabba and Badgingarra with 
outlying populations at Coorow Reserve (C. Chapman's 1967 collection) and Cataby Brook, north of Regans 
Ford (A.S. George's 1977 collection). Atlas records have confirmed this general distribution though 
Chapman and George's collections were not refound and recorded. (George, pers. comm., confirmed that the 
Cataby Brook population was still extant in October 1986, after Atlas contributions had ceased.) 
However, contributors did extend the range northwards to an area west of Yandanooka Hill. Inland, there 
were additional sightings from the north-east corner of Watheroo National Park, from Alexander Morrison 
Although less than 20% of populations are on 


National park and from areas south-west of Coorow. i I 1 J 
0% are restricted to road verges, the species 1S well distributed 


conservation reserves and more than 4 
be under any immediate threat. 


throughout its range and does not appear to 
B. grossa is typically a shrub up to 1.5 m in height. It grows in sands and sand over laterite on flat 
to gently undulating land, occasionally on the tops of lateritic rises. Surrounding vegetation is 
predominantly low heath. Flowering is mainly in autumn, though some flowers were recorded as early as 
December. New shoot growth appears to be in spring and early summer. There were no observations of 
either pollinators or post-fire responses, but George (1981) recorded the species as lignotuberous. 


444° 30° 445° 445° 30’ 446° 446° 30° 


29 


29° 


30 


30° 


34 


30° 


30’ 
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BANKSIA HOOKERIANA Meissner (1855) 


Hooker’s Banksia 


36 RECORDS: Jan (1) Feb (1) Mar (2) Apr (0) May (3) Jun (2) Jul (5) 
Aug (3) Sep (5) Oct (3) Nov (1) Dec (7). 











Population Size: 1-10 (3) 10-100 (5) >100 (26) Unspecified (2). 
Conservation Status: Restricted to road verge (3%) Not (97%) 
Unspecified (02). In conservation reserve (11%) Not (83%) 
Unspecified (6%). 
Tree/Shrub: Tree form (3%) Shrub form (94%) Unspecified (3%). 
Height (metres) 
0.0-0.9 Pr ssp oa = = 7 
1.0-1.9 HABITAT E | 
2.0-3.9 
AYORA A Within 2 km of coast: Yes (0%) No (100%) Unspecified (0%). 
520 ó 
Unspecified Vegetation 
100 $ 0 


Altitude (metres) 

















Grassland 
| Small shrubs 








«20 Large shrubs 
New Shoot Growth 20.549 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
100 500-999 Cleared farmland 
:»1000 Other 
Unspecified - Unspecified 
100 $ 0 100 $ 0 
Soil Type Landform 
Sandy - Flat 
Clayish - Seasonally wet 
Loamy - Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite - Rock outcrop 
Sand over rock - Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 % 0 
Response to Fire: 15 records 
Growth response: Ground resprout (13%) ground resprout and killed, new seedlings (13%) killed, new 


seedlings (33%) killed, no seedlings (7%) unspecified (33%). 


Flowering response: Number of records where flowering had occurred after fire (9). Median reported 
time to flowering (13-24 months); minimum reported time to flowering (1-12 months). 
Number of records where flowering had not occurred after fire (4). Median reported time to n° 


flowering (13-24 months); maximum reported time to no flowering (13-24 months). 


Flowering 





Possible pollinators 











Pollinator type 12 records: bird (33%) 
bees, wasps, ants (25%) no pollinator 
observed (42%). 

Specific pollinator 7 records: New 





Holland Honeyeater (3) Brown Honeyeater (1) 
ant (2) bee (1). 

Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 

Flowers finished, fruiting cones present 

Neither flowers nor fruiting cones present 

Unspecified 
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28° 45° 


eg 


29° 15° 


29° 30° 


29° 45* 


30° 


444° 45° 445° 445° 45° 445° 30° 445° 45° 





Herbarium collections 




















o Mt Adams 


X o Eneabba 


X 









414° 30° 444° 45° 115° “445° 15° 415° 30' 
DISCUSSION 
wsmith and up to 20 km south of Eneabba. K. 


ded but new sightings were noted from an area 
B. hookeriana is locally common with most 


E hooker tana has a restricted range chiefly between Arro 
ewbey's 1965 collection from east of Dongara was not recor 


about 15 km east of White Point and from near yandanooka Hill. B E c à 
populations having in excess of .100 plants. However, the area in which it occurs 1s being increasingly 


Cleared for agriculture and mining development. It is also heavily used in the cut wildflower trade 
(Burgman and Hopper 1982), is highly susceptible to dieback disease, and is not well represented in 
Conservation reserves. Its conservation status therefore needs monitoring. 


1 and 4 m in height growing on flat or gently undulating 


sandplain amongst small and large shrubs.  Flowering is from late autumn to spring when the conspicuous 
flowers are attractive to honey-eating birds, bees and ants: New shoot growth appears to be in spring 
and summer. The species was previously thought to be killed by fire and to regenerate from seed. This 
is confirmed by some Atlas records, but several records suggest that some plants may be lignotuberous. 


Possible hybrids between B. hookeriana and B. prionotes have been reported from the Lake Indoon and Mt 
Adams areas. The latter is also the site of a presumed hybrid between B. hookeriana and B. attenuata. 


Details of both these hybrids appear in Chapter 3. 


B. hookeriana is typically a shrub between 


28° 45' 


29 


29° 


15» 


29' 30' 


29' 45' 


30 
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BANKSIA ILICIFOLIA  n.Brown (1810) 


Holly-leaved Banksia 


557 RECORDS: Jan (56) Feb (17) Mar (135) Apr (64) May (36) Jun (16) 
Jul (20) Aug (49) Sep (39) Oct (58) Nov (43) Dec (24). 


Population Size: 1-10 (122) 10-100 (293) »100 (134) Unspecified 
(8). 


Conservation Status: Restricted to road verge (3%) Not (92%) 
Unspecified (5%). In conservation reserve (32%) Not (64%) 
Unspecified (4%). 





Tree/Shrub: Tree form (96%) Shrub form (3%) Unspecified (13). 


Height (metres) 











0.0-0.9 
1.0-1.9 HABITAT 
240-3.9 
4.0-9.9 Within 2 km of coast: Yes (15%) No (83%) Unspecified (1%). 
10.0-19.9 7 
>20 
- Unspecified Vegetation 
2): i P Altitude (metres) | Grassland 
| Small shrubs 
«20 "Large shrubs 
20-49 Mallee 
New Shoot Growth 50859 BM 
100-249 Forest 
250-499 Rainforest 
Ln 500-999 Cleared farmland 
>1000 Other 
Unspecified | Unspecified 


















100 $ 0 100 $ 0 
Soil Type Landform 
Sandy "Flat 
Clayish ` Seasonally wet 
Loamy - Lake edge 
Peaty River bank 
Gravelly ` Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic - Steep slope 
U Unspecified Sand over laterite - Rock outcrop 
Sand over rock - Hill/mountain top 
Other - Other 
Unspecified Unspecified 
100 % 0 100 $ 0 








Response to Fire: 99 records 


Growth response: Ground resprout (4%) ground resprout and killed, new seedlings (2%) ground resprout 
and trunk resprout (15%) killed, new seedlings (4%) trunk resprout (31%) killed, no seedlings and 
trunk resprout (1%) unspecified (42%). 


Flowering response: Number of records where flowering had occurred after fire (65). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 
Number of records where flowering had not occurred after fire (18). Median reported time to no 


flowering (13-24 months); maximum reported time to no flowering (37-48 months). 




























Flowering 
100 I 
Possible pollinators 
Pollinator type 255 records: bird (16%) 
k bees, wasps, ants (10%) flies (1%) beetles 
(2%) no pollinator observed (71%) . 
Specific pollinator 71 records: 
honeyeater (6) New Holland Honeyeater (20) 
0 Brown Honeyeater (5) White-cheeked 
Honeyeater (1) Singing  Honeyeater (2) 
Sox picto Ri pros) fa SL Or ano Silvereye (1) Red Wattlebird (1) Western 
NL Spinebill (8) Port Lincoln Parrot (4) ant 
Majority of flowers fully open (4) bee (16) native bee (1) European honey 
Majority of flowers in bud bee (2). 
Majority of flowers recently finished 
Flowers finished, fruiting cones present 


Neither flowers nor fruiting cones present 
Unspecified 
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30 


31 


32 


33 


34 


35 


445° 116° 447° 448 449° 420° 


Herbarium collections 





Augusta’ 





444° 445° 116° 117° 118° 449 120 


DISCUSSION 
The 557 records of B. ilicifolia show it to be relatively common on the sandy coastal plain from Mt 
Lesueur south to Augusta and east as far as the Cordinup River between Albany and Bremer Bay. Herbarium 
records had indicated an eastern limit at Albany. Therefore, Atlas records have extended the range by 
about 90 km eastwards. Heavy soils constitute a significant barrier to the distribution of B. 
ilicifolia. Thus it does not appear east of the Darling Scarp except in the Collie area east of Bunbury 
and in the Tonebridge-Lake Muir area east of Manjimup, where there are re-occurrences of sandplain. 
Along the south coast it is also found mainly on sandy soils. North-west of Albany there is an outlying 
record from Sheepwash Creek Nature Reserve in the Narrikup area. 
B. ilicifolia is typically an erect tree up to 10 m in height growing in open woodland with such species 
as Banksia attenuata, B. menziesii, and Eucalyptus marginata. Towards Mt Lesueur it forms small patches 
of woodland amongst shrubland. 15$ of its populations are within 2 km of the coast. These are mainly 
coastal heath, sometimes on 


along the south coast where the species occurs as a small spreading tree in 


cliff tops. B. ilicifolia fl intermittently in most months of the year with an apparent peak in 
š = aE Yasa x to honey-eating birds with the New Holland 


July, August and September. The flowers are attractive J } n 
Honeyeater being the most commonly observed. Bees were also frequent visitors. New shoot growth is 
predominantly in summer. Following fire, the species resprouts from both its epicormic buds and 
lignotuber. There is some evidence to suggest that very hot fires may kill mature plants. 





29 


30 


34 


32 


33 


34 


35 
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BANKSIA INCANA A.S.George 


38 RECORDS: Jan (4) Feb (1) Mar (7) Apr (4) May (8 
Aug (3) Sep (6) Oct (0) Nov (1) Dec (2). 

Population Size: 1-10 (7) 10-100 (16) 
Conservation Status: Restricted to road verge 
Unspecified (0%). In conservation reserve 
Unspecified (0%). 

Tree/Shrub: 


Tree form (0%) Shrub form (100%) 


Height (metres) 


HABITAT 


0.9 
159 
3.9 
9/59. 
19 


19.9 


CHIC 

















m 
e 
e 
oe 
o 








Yes 
No 
Unspecified 


Response to Fire: 0 records 


Flowering 


100 





freak Grob aiech 7) Ghee ih) 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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>100 (14) Unspecified (1). 


Unspecified (0%). 


Within 2 km cf coast: 


(1981) 


) Jun (0) Jul (2) 


(24%) Not (76%) 
(323) Not (5%) 


Altitude (metres) 


<20 
20-49 


-50-99 


100-249 


-250-499 


500-999 
>1000 
Unspecified 


100 


Soil Type 


Sandy 

Clayish 

Loamy 

Peaty 
Gravelly 

Rocky 
Lateritic 

Sand over laterite 
Sand over rock 
Other 
Unspecified 




















Yes (0%) No (100%) Unspecified (0%). 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


Landform 


-Flat 
Seasonally wet 
` Lake edge 

` River bank 
Valley bottom 
~Gradual slope 
Steep slope 
Rock outcrop 
Hill/mountain top 
Other 
Unspecified 










Possible pollinators 





Pollinator type 
observed (100% 


Specific pollinator 


12 records: 


no pollinator 


0 records. 
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34° 30' 


32 
0 Perth 





444° 444° 30' 445° 445° 30' 446° 446° 30’ 447 


DISCUSSION 





Atlas data have confirmed that the main range of B. incana is between Badgingarra National Park and an 
area north-west of Yandanooka Hill (ca. 35 km north of Eneabba). The latter record extended the 


northernmost known location of B. incana by about 20 km. Within this main group, the known range has 
we of Watheroo National Park. South of 


also been extended further eastwards e.g. to the north-west corner 2 h + 3 
Badgingarra National Park there appears to be a break in its distribution until a population is 
encountered on an area of private bushland to the west of Mogumber. This area is currently threatened 
With clearance for agriculture. Further south, there are outlying records from Muchea and from 


Forrestfield in Perth. 


B. incana is a recently named taxon which, until 1981, was included within B. sphaerocarpa. It is one of 
the easiest of these new taxa to recognise due to its distinctive fruiting cone with very large follicles 
and deciduous old flowers. It is a small shrub generally less than 1 m in height. B. incana grows in 
deep sand or sand over laterite on flat to gently sloping land. Surrounding vegetation is usually low 


heath. The single Perth record was in woodland of E. marginata and banksias. Atlas records suggest a 


flowering season in summer. According to A.S. George (1981) the season may extend into autumn, with 
and early summer. There were no 


flowers at late as April. New shoot growth appears to be in spring I : 
records of the species' respone to fire. However, A.S. George (1981) stated that it resprouts from its 
lignotuber when burnt. 
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BANKSIA INTEGRIFOLIA Linnaeus t. (1782) 


Coast Banksia 









3 Y 
1736 RECORDS: Jan (163) Feb (141) Mar (149) Apr (230) May (267) Jun UL 


(222) Jul (175) Aug (126) Sep (56) Oct (53) Nov (46) Dec (101). 


i Size: 1-10 (342) 10-100 (614) >100 (748) Unspecified 


Conservation Status: Restricted to road verge (9%) Not (87%) 


Unspecified (48). In conservation reserve (44%) Not (47%) 
Unspecified (9%). 





Tree/Shrub: Tree form (75%) Shrub form (22%) Unspecified (3%). 
Height (metres) 

















0.0-0.9 = mm 
1.0-1.9 HABITAT 
2.0-3.9 
apes Within 2 km of coast: Yes (65%) No (34%) Unspecified (1%). 
20-19.9 
>20 
Unspecified Vegetation 
LOO š Š Altitude (metres) | Grassland 
MEE = Small shrubs 
«20 "Large shrubs 
New Shoot Growth 20-49 Mallee 
——— 50-99 Woodland 
-100-249 - Forest 
250-499 Rainforest 
-500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
100 $ 0 100 % 0 
Soil Type Landform 
Sandy Flat 
Clayish - Seasonally wet 
JFMAMJJASOND Loamy - Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
^ Yes Rocky - Gradual: slope 
No Lateritic - Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock - Hill/mountain top 
Other - Other 
Unspecified Unspecified 
100 $ 0 








a) 





Response to Fire: 122 records 


Growth response: Ground resprout (13%) ground resprout and killed, new seedlings (2%) ground resprout 
and trunk resprout (7%) killed, new seedlings (7%) killed, new seedlings and trunk resprout (1%) trunk 
resprout (17%) trunk resprout and sucker resprout (1%) killed, no seedlings (2%) killed, no seedlings 
and ground resprout (1%) unspecified (50%). 


Flowering response: Number of records where flowering had occurred after fire (70). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 
Number of records where flowering had not occurred after fire (20). Median reported time to n? 


flowering (1-12 months); maximum reported time to no flowering (85-96 months). 





Possible pollinators 


Pollinator type 920 records: bird (19$) moths/ 
butterflies (1$) bees, wasps, ants (5$) beetles 
(0.3%) mammals (0.3%) no pollinator observed 
(75%). 

Specific pollinator 275 records: 

Honeyeaters - honeyeater (26) New Holland (25) 
White-eared (5) White-naped (1) Brown (13) White- 
cheeked (6) Singing (1) Tawny-crowned (1) Lewin's 
(4) White-naped (3) White-plumed (2) Yellow-faced 
(4) Spiny-cheeked (2) Blue-faced (2) Dusky (1) 
White-throated (2) Scarlet (1) Fuscous (1) 
Bridled (1) Noisy Miner (9) Silvereye (7) 
Wattlebird (14) Red Wattlebird (21) Little 
Wattlebird (26) Eastern Spinebill (16) friarbird 


Flowering 











9 (2 YC Age Mid SP AB fy (SU (9 D (7) Noisy Friarbird (6) Little friarbird (3) 
rosella (2) lorikeet (2) Rainbow Lorikeet (14) 
Majority of flowers fully open Black-faced Cuckoo-shrike (1) weavers and allies 
Majority of flowers in bud (1) Striated Pardalote (1) thornbill (1) Brown 
Majority of flowers recently finished Thornbill (1) ant (4) bee (18) native bee (2) 
Flowers finished, fruiting cones present European honey bee (14) european wasp (1) spider 
Neither flowers nor fruiting cones present (1) possum (2). 
Unspecified l J 
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DISCUSSION 
me specified and 60 (3$) were recorded 


O; T 
by the l 736 sight records for B. integrifolia, 1 676 had a varietal na e 1 š 
u SSS EE uN only The species is divided into three varieties on the basis of leaf size, shape, and 
Ngement on the stem. However, Atlas contributors found great variability in these measurements with 
specified by George (1981) or being intermediate between 
r especially where their ranges 


Speci 
Pecimens often falling outside the varietal limits 
integrifolia and var. compa 
S. In these areas, the 


two f + e 
Cree ee This was particularly so with var. L 
P in coastal parts of southern Queensland and northern New South Wale 
ously thought. 


Co- i ° 
existence of these two varieties also appears more common than was previ 


miiihtegrifolia is one of the most common eastern banksias. Indeed, there are few sections of coast between 
BDEU See and Rockhampton where it does not occur. It is a predominantly autumn- and winter- flowering 
Ern: S though some flowers have been recorded in all months of the year. Summer is the main season of new | 
all EA ED: The species usually occurs as a tree between 4 m and 10 m in height though larger specimens of 
re ree varieties are not uncommon. Specimens of B. integrifolia var. compar from Washpool National Park 137 
more than 30 m tall with the trunk diameter at breast height measuring a most one metre. These may well 
lly prefers sandy soils, though 


< i i : : : 
ae largest banksia specimens that exist. B. integrifolia genera J 
icularly with its northern form (var. aquilonia), heavier soils are also tolerated. The species as a 

is being investigated as a rootstock on which to graft some 


Whole i ; t 
whole is highly resistant to dieback disease an 
Cer irre ui ie e M e erat eet EMIT O Le cut-flower production. 


BANKSIA INTEGRIFOLIA Linnaeus t. 
var. AQUILONIA A.S.George (1981) 


92 RECORDS: Jan (1) Feb (0) Mar (4) Apr (3) May (12) Jun (17) Jul 
(33) Aug (5) Sep (13) Oct (2) Nov (1) Dec (0). 


Population Size: 1-10 (16) 10-100 (65) >100 (11) Unspecified (0). 


Conservation Status: Restricted to road verge (5$) Not (91$) 
Unspecified (33). In conservation reserve (368) Not (53$) 








Unspecified (11%). 


Tree/Shrub: Tree form (93%) Shrub form (7%) Unspecified (0%). 


Height (metres) 














0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (12$) No (88$) Unspecified (0$). 
10.0-19.9 
»20 
Unspecified Vegetation 
muy š g Altitude (metres) Grassland 
— RM Small shrubs 
<20 | Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
1 250-499 Rainforest 
20 - 500-999 Cleared farmland 
-»1000 | Other 
-Unspecified Unspecified 
ç 100 & 0 100 % 0 
Soil Type Landform 
Sandy - Flat 
0 Clayish - Seasonally wet 
Loamy - Lake edge 
Peaty - River bank 
Gravelly | Valley bottom 
Yes Rocky Gradual slope 
No Lateritic -Steep slope 
|} Unspecified Sand over laterite ` Rock outcrop 
Sand over rock :Hill/mountain top 
Other ` Other 
Unspecified Unspecified 





T 
eo 
eo 
LÀ 
eo 
(hn 
° 
o 
oo 


0 





Response to Fire: 14 records 
Growth response: Ground resprout (14%) trunk resprout (64%) unspecified (21$). 


Flowering response: Number of records where flowering had occurred after fire (10). Median reported 


time to flowering (13-24 months); minimum reported time to flowering (1-12 months). 


Number of records where flowering had not occurred after fire (3). Median reported time to n9 


flowering (13-24 months); maximum reported time to no flowering (13-24 months). 











Flowering 
100 
Possible pollinators 
g 
Pollinator type 23 records: bird (9%) no 
pollinator observed (91%). 
Specific pollinator 4 records. 
White-cheeked Honeyeater (1) Bridled 
0 Honeyeater (1) Eastern  Spinebill (1) 
J j I F Pt SP QPU O Gy Of Rainbow Lorikeet (1). 
Majority of flowers fully open 
Majority of flowers in bud 
Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified —À 








138 











| 
| 





| 
l 
| 














14 


17 


21 


22 


141° 142° 143° 144° 145° 146 147 


Herbarium collections 


Cooktown 
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DISCUSSION 

Atlas records confirmed a distribution of B. integrifolia var. aquilonia in northern Queensland between 
the Paluma Range south of Ingham almost to Finnigan National Park south of Cooktown. The variety also 
was on Hinchinbrook Island. 

swampy flats and sand dunes to 
y from sands to loams and clays, 
woodland or forest and sometimes 


oastal sometimes 
Soil types var 
lly eucalypt 


The variety occurs in a wide range of habitats from c 
Mountain slopes, summits and plateaus exceeding 1 000 m. 
and are occasionally rocky. Surrounding vegetation is usua 
rainforest. 

up to 15 m in height. Flowering is from March to July. 


B. integrifolia var. aquilonia is usually a tree 4 
The main season of seatshoot growth may be in summer though further data are needed to confirm this. Two 
interesting variations on the typical lea noted by Atlas contributors. Along the 
Tully to Mission Beach Road are large-leaved plants with both adult and juvenile leaves up to 38 cm long 
and juvenile leaves up to 25 mm wide. Near the summit of Coronation Lookout a small-leaved form appears. 
Leaves up to 13 cm long and only 4 mm wide grow on 3 m high trees. Taller trees with 'normal' sized 
leaves occur lower down the mountain. 








15 


16 


17 


19 


e1 
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var. COMPAR (R.Brown) Bailey (1913) 


437 RECORDS: Jan (69) Feb (20) Mar (21) Apr (40) May (69) Jun (27) 
Jul (66) Aug (39) Sep (19) Oct (12) Nov (13) Dec (40). 


Population Size: 1-10 (112) 10-100 (221) >100 (94) Unspecified 
(10). 


Conservation Status: Restricted to road verge (13%) Not (85%) 
Unspecified (2%). In conservation reserve (27%) Not (59%) 
Unspecified (14%). 


Tree/Shrub: Tree form (91%) Shrub form (9%) Unspecified (1%). 





Height (metres) 





0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
E s Within 2 km of coast: Yes (15%) No (83%) Unspecified (2%). 
>20 i 
Unspecified Vegetation 
100 $ 
° Altitude (metres) - Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 Mallee 


50-99 Woodland 

100-249 Forest 

250-499 Rainforest 
-500-999 Cleared farmland 
»1000 Other 
Unspecified Unspecified 


100 





$ 100 % 0 100 % 0 
Soil Type Landform 
Sandy - Flat 



















0 Clayish - Seasonally wet 
JFMAMJJASOND Loamy Lake edge 

Peaty - River bank 
Gravelly ` Valley bottom 

Yes Rocky - Gradual slope 

No Lateritic Steep slope 

Unspecified Sand over laterite [ Rock outcrop 
Sand over rock - Hill/mountain top 
Other Other 
Unspecified - Unspecified 

100 % 0 100 % 0 


Response to Fire: 34 records 


Growth response: Ground resprout (15%) ground resprout and killed, new seedlings (3%) killed, new 
seedlings (6%) trunk resprout (21%) unspecified (56%). 


Flowering response: Number of records where flowering had occurred after fire (22). Median reported 
time to flowering (12-13 months); minimum reported time to flowering (<1 month). 
Number of records where flowering had not occurred after fire (4). Median reported time to n9 


flowering (1-12 months); maximum reported time to no flowering (13-24 months). 








LOWE LIS Possible pollinators 
100 


Pollinator type 187 records: bird (28%) 
butterflies, moths (3%) bees, wasps, ants 
(9%) mammal (2%) no pollinator observed 


(598). 
A Specific pollinator 76 records: 


honeyeater (11) New Holland Honeyeater (1) 
Brown Honeyeater (4) Lewin's Honeyeater (2) 
Yellow-faced Honeyeater (1) Noisy Miner (6) 





BANKSIA INTEGRIFOLIA Linnaeus t. 





Dusky Honeyeater (1) Spiny-cheeked 
Honeyeater (1) White-throated Honeyeater 
0 (2) Scarlet Honeyeater (1) Fuscous 


Honeyeater (1) Red Wattlebird (2) Eastern 
Spinebill (9) rosella (2) friarbird (1) 
Noisy Friarbird (3) Little Friarbird (3) 
lorikeets and allies (1) Rainbow Lorikeet 
(5) weavers and allies (1) Striated 
Pardalote (1) thornbill (1) Brown Thornbill 
(1) ant (2) bee (5) native bee (2) European 
honey bee (4) possum (2). 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Cecil 


plains 3x 
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DISCUSSION 


B. integrifolia var. compar was recorded between Mt Wilson (N.S.W.) and Proserpine (Queensland) with a 
possible outlier near Bishops Peak, Cardwell (north Queensland). If the latter record is correct it will 


extend the range of this variety by about 400 km. Mature leaves from Bishops Peak plants have a shape 


and size like that of var. compar (up to 28 cm long and 2.8 cm wide) but they have dark hairs along the 
Further investigations are needed to 


underside of the midrib - a characteristic of var. aquilonia. i 
determine their true status. In New South wales, var. compar usually occurs on the Great Dividing Range, 
extending to the coastal plain between Maclean and Coffs Harbour. The most inland record is from ca. 
40 km west of Armidale, In Queensland the variety is more coastal and in southern parts often co-exists 


with var. integrifolia (e.g. around Caloundra). It is in coastal parts of southern Queensland and 
northern New South Wales that the ranges of the two varieties overlap and they are often difficult to 


distinguish. 

In mountainous parts of northern New South Wales where var. compar grows at altitudes in excess of 

1 000 m, it appears different from the typical form from lower altitudes. Adult leaves are longer and 

narrower, fruiting cones are black rather than grey and follicles remain closed either until the 
to a cold climate or are 


following summer or until they are burnt. Whether these are adaptations 


significant morphological differences is not known. In some mountain areas, var. compar grows in 
ithin areas that have been disturbed e.g. by 


rainforest usually on the edges of firebreaks or roads or w 

fire or logging. Some specimens are very large e.g. up to 30 m tall from Washpool National Park. More 
commonly, the variety grows in eucalypt forests and woodlands. In Queensland, the variety ranges from 
coastal sand dunes to more inland mountain sites e.g. Mt Perry and Mt Tibrogargon., Flowering is from 
February to September and summer is the main season of new shoot growth. ‘Following fire, the variety may 
resprout from epicormic buds or its lignotuber. Some plants may also be killed by fire. 
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BANKSIA INTEGRIFOLIA Linnaeus t. (1782) 
var. INTEGRIFOLIA 


Coast Banksia 


1147 RECORDS: Jan (87) Feb (117) Mar (120) Apr (182) May (175) Jun 
(172) Jul (68) Aug (80) Sep (24) Oct (35) Nov (29) Dec (57). 


Population Size: 1-10 (200) 10-100 (300) »100 (629) Unspecified 
(18). 


Conservation Status: Restricted to road verge (8%) Not (86%) 
Unspecified (6$). In conservation reserve (50%) Not (42%) 
Unspecified (7%). 


Tree/Shrub: Tree form (54%) Shrub form (45%) Unspecified (1%). 





Height (metres) 
























0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (89%) No (10%) Unspecified (1%). 
10.0-19.9 
>20 
Unspecified Vegetation 
"eR : Š Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 Mallee 
— aaa a 50-99 - Woodland 
100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
100 $ 0 100 g 0 
Soil Type Landform 
Sandy -Flat 
Clayish - Seasonally wet 
JFMAMJJASOND Loamy - Lake edge 
Peaty River bank 
Gravelly Valley bottom 
^ Yes Rocky Gradual slope 
No Lateritic - Steep slope 
U Unspecified Sand over laterite - Rock outcrop 
Sand over rock - Hill/mountain top 
Other - Other 
Unspecified Unspecified 





Response to Fire: 69 records 


Growth response: Ground resprout (10$) ground resprout and killed, new seedlings (1$) ground resprout 
and trunk resprout (12$) killed, new seedlings (10%) killed, new seedlings and trunk resprout (1$) 
trunk resprout (7%) trunk resprout and sucker resprout (1%) killed, no seedlings (4%) killed, n? 
seedlings and ground resprout (1$) unspecified (513). 


Flowering response: Number of records where flowering had occurred after fire (38). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 
Number of records where flowering had not occurred after fire (11). Median reported time to n9 


flowering (1-12 months); maximum reported time to no flowering (85-96 months). 





Flowering Possible pollinators 
rw Se e, TOSSIDICEDOTZIIDStols 


Pollinator type 671 records: bird (178) 
butterflies/moths (0.48) bees, wasps, ants 
(3$) beetles (0.4$) no pollinator observed 





(798). 

Specific ollinator 177 records: 
honeyeater (13) New Holland Honeyeater (21) 
Brown Honeyeater (9) White-cheeked 
Honeyeater (5) Singing  Honeyeater (1) 
White-eared  Honeyeater (4) Tawny-crowned 
Honeyeater (1) Lewin's  Honeyeater (2) 


White-naped  Honeyeater (3) White-plumed 
Honeyeater (2) Yellow-faced Honeyeater (3) 
i i Noisy Miner (3) Spiny-cheeked Honeyeater 
op WAV T Gy DRIN SH YO Rl (1) Blue-faced Honeyeater (2) Silvereye (7) 
wattlebird (14) Red Wattlebird (18) Little 
Wattlebird (26) Eastern  Spinebill (5) 
friarbird (5) Noisy Friarbird (3) lorikeets 
and allies (l) Rainbow  Lorikeet (8) 
m Ht Black-faced Cuckoo-shrike (1) ant (1) bee 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting SS present (7) European honey bee (9) European wasp 
Unspecified (1) spider (1). 





Majority of flowers fully open 
Majority of flowers in bud 
Majority of flowers recently finished 








—— 
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DISCUSSION 


pulations within 2 km of 
ide of Port Phillip Bay 


B. integrifolia var. integrifolia is a coastal banksia with almost 90% of its po 
the coast. Herbarium records indicated a distribution between the eastern si 
(Victoria) to Wide Bay and Fraser Island (Queensland) including King and Long Islands in Bass Strait. 
Apart from these two island collections which were not recorded by Atlas contributors, the 1 147 sight 
records have confirmed this general distribution, and extended it to the western side of Port Phillip Bay 

he Weir River east of Moonie and 


and to several inland localities. The most inland of these are from t i 
from 7 km west of Lake Broadwater (Queensland). specimens of both these records are in the Queensland 


Herbarium (B. Ballingall). Other inland records are from Girraween National Park (Queensland), west of 
(N.S.W.). North of Fraser Island, populations which 


Grafton (N.S.W.) and from Warkworth near Singleton 1 d o i 
George (1981) were submitted as var. integrifolia by A. Salkin, 


had been identified as var. compar by A. i 
who stated that the only difference between these plants and those of var. integrifolia further south was 


in the leaves being slightly longer. 

nerally up to 10 m in height, but 
ference for sandy soils and commonly occurs on consolidated 
Inland it may occur on low-lying, riverine, sandy 
isturbed habitats. Thus in northern New 
-made clearing (e.g. a road) allows the 
it occurs is 460 m on North Brother 


B. integrifolia var. integrifolia occurs as both a tree and shrub ge 
Occasionally larger. It has a strong pre 
Coastal sand dunes amongst tall shrubland or woodland. 
flats. It is a good coloniser often occurring on the e 
South Wales it is found on the edges of rainforest wherever a man 
entry of more light. Possibly the highest altitude at which 
Mountain, south of Laurieton (N.S.W). 


B. integrifolia var. integrifolia flowers from March to September with a few flowers recorded in November 
and December. There were over 100 records of birds visiting the flower with the most common, being the 
Little Wattlebird, New Holland Honeyeater and Red Wattlebird. New shoot growth is predominantly in 
summer. Following fire, the variety resprouts both from its lignotuber and from its epicormic buds. 
Some plants are also killed by fire and regenerate from seed. There are also records of plants 
resprouting from suckers which have spread underground up to 4 m from the parent trunk. 
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BANKSIA LAEVIGATA 


Meissner (1856) 


59 RECORDS: Jan (1) Feb (4) Mar (1) Apr (17) 


May (1) 
(0) Aug (2) Sep (12) Oct (9) Nov (8) Dec (3). 


Jun (0) 




















Population Size: 1-10 (16) 10-100 (31) >100 (11) Unspecified (1). 
Conservation Status: Restricted to road verge (15%) Not (82%) 
Unspecified (3%). In conservation reserve (25%) Not (68%) 
Unspecified (7%). 
Tree/Shrub: Tree form (2%) Shrub form (96%) Unspecified (2%). 
Height (metres) 
0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 me 
4.0-9.9 Within 2 km of coast: 
10.0-19.9 
>20 
Unspecified 
TOO d ° Altitude (metres) 
<20 
New Shoot Growth 20-49 
MM 50-99 
100-249 
250-499 
100 500-999 
»1000 
Unspecified 
$ 100 $ 0 
Soil Type 
Sandy 
0 Clayish 
JFMAMJJASOND Loamy 
Peaty 
Gravelly 
Yes Rocky 
No Lateritic 
Unspecified Sand over laterite 


Sand over rock 
Other 
Unspecified 


Response to Fire: 8 records 


Growth response: Killed, 


unspecified (37%). 


new seedlings (50%) killed, 


Flowering response: 


Flowering 


100 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 





Jul 





Yes (0$) No (100%) Unspecified (0$). 


no seedlings and killed, 


Number of records where flowering had occurred after fire 
time to flowering (36-37 months); minimum reported time to flowering (13-24 months). 
Number of records where flowering had not occurred after fire 
flowering (12-13 months); maximum reported time to no flowering (25-36 months). 


Possible pollinators 


Pollinator type 
ants (11%) no pollinator observed (89%). 


Specific pollinator 








Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


Landform 


- Flat 
Seasonally wet 
Lake edge 
River bank 
Valley bottom 
- Gradual slope 
- Steep slope 

- Rock outcrop 

- Hill/mountain top 
` Other 
Unspecified 


















new seedlings (12$) 


(2). Median reported 


(4). 


Median reported time to n9 





9 records: bees, wasps, 


0 records. 
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National Parks >50000 ha. — ——. 


DISCUSSION 


DISCUSSION | 

i i ional Park in Western 
B. laevigata occurs from near Southern Cross south to the Fitzgerald RUM lating Lue C RORUEED 
Australia. It grows in heath and mallee communities, usua y geo étions near ers netpoli and 


T i hile 

Populations bsp.  fuscolutea) favour sandy soils, W species occurs mainly 
SOUTHERN a eee vigata) are found on rocky hills and prea kanai ms ble "Am cdNrequirés 
beyond agricultural land, and seems fairly secure. However as asa 


monitoring in the future (see below). m ra 
bright yellow owers 
The two subspecies are distinguished on floral features. sobs fuscolutes, e with grey hairs. Only 
With rusty brown hairs, while subsp. laevigata has pale yellow to ies specified, indicating that 
four of the 59 sight "records of the species did not nave UD gunga P 
contributors had little difficulty with identification in this . 
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BANKSIA LAEVIGATA Meissner 
subsp. FUSCOLUTEA A.S.George (1966) 


41 RECORDS: Jan (0) Feb (2) Mar (1) Apr (16) May (0) Jun (0) Jul 
(0) Aug (2) Sep (6) Oct (4) Nov (6) Dec (3)9 


Population Size: 1-10 (13) 10-100 (23) >100 (4) Unspecified (1). 
Conservation Status: Restricted to road verge (20%) Not (80%) 


Unspecified (08). In conservation reserve (158) Not (788) 
Unspecified (7$). 





Tree/Shrub: Tree form (0$) Shrub form (95$) Unspecified (5$). 


Flowers bright yellow 


Height (metres) with rusty brown hairs. 








0.0-0.9 —À( 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (0%) No (100%) Unspecified (0$). 
10.0-19.9 
>20 
- Unspecified Vegetation 
100 $ 0 


Altitude (metres) " Grassland 
' Small shrubs 


<20 Large shrubs 
New Shoot Growth 20-49 ‘Mallee 

50-99 : Woodland 

100-249 Forest 

250-499 Rainforest 

500-999 'Cleared farmland 

>1000 Other 

euet Unspecified 


Soil Type Landform 


Sandy 
Clayish 
JFMAMJJASOND Loamy 
Peaty 
Gravelly 
Yes Rocky 
No Lateritic 
Unspecified Sand over laterite 
Sand over rock 
Other 
T M i 


Response to Fire: 8 records 








Flat 

- Seasonally wet 
-Lake edge 
River bank 
Valley bottom 
Gradual slope 
` Steep slope 
Rock outcrop 
Hill/mountain top 
- Other 
Unspecified 




















Growth response: Killed, new seedlings (50$) killed, no seedlings and killed, new seedlings (128) 
unspecified (37$). 


Flowering response: Number of records where flowering had occurred after fire (2). Median reported 
time to flowering (25-36 months); minimum reported time to flowering (13- 24 months). 

Number of records where flowering had not occurred after fire (4). Median reported time to no 
flowering (12-13 months); maximum reported time to no flowering (25-36 months). 








Flowering 


100 





Possible pollinators 


Pollinator type 5 records: no pollinator 
observed (100$) 








Specific pollinator 0 records. 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 


Neither flowers nor fruiting cones present 
Unspecified 
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30 


30° 30° 


31 


34° 30* 


9 


32 


32° 30° 


33 


418° 30' 449° 419° 30' 120° 420° 30’ 424° 424° 30° 










Herbarium collections 











Southern 






418° 448° 30' 449° 419° 30' 420° 420° 30’ 424 


National Parks >50000 ha. — — 


DISCUSSION 

— : tween 
Atlas records confirm that B. laevigata subsp. fuscolutea Sa: irr DDR ee re 
Southern Cross, Mt Day, Hyden and Frank Hann National Park. It is only A MRETVSIY cimmon. Its range has 
and in the eastern section of Frank Hann National Park that it JS re UGrd E the Young River. B. 
been extended about 50 km further south by an Atlas record near the hea à t 


+ i iffi i habitat. 

laevigata subsp. fuscolutea may be under-recorded since BIS Er a ras do ERE vith existing 
Thus, the apparent linear distribution in parts of its range is due to uim raus di eacorded from 
roads and tracks. Most populations were of less than 100 plants are of ‘the subspecies is mainly 
Conservation reserves (notably Frank Hann National Park). The rang ios Conservation status seems 
uncleared land to the east and north of the Wheatbelt. Therefore, i 
relatively secure. 
The subspecies grows as a shrub up to 4 m in height generally on flat to Ip ee Aa Ee, 
which may sometimes overlie laterite. surrounding vegetation is E as Samary RAG TLO 
emergent mallees. George (1981) described the flowering period as Decem Atlas records from January and 
Show it to be flowering in November and December. However, there were no rdod ee SED Ga CT 
only two from February so the flowering period may last longer em wee werd The subspecies is killed 
Strongly evident in November and to a lesser extent in December and Febr Y. 


by fire and regenerates from seed. 


29° 30’ 


30° 


30° 30’ 


34° 


34°30’ 


32° 


32° 30’ 


33° 


33° 30' 
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BANKSIA LAEVIGATA Meissner (1856) 
subsp. LAEVIGATA 


14 RECORDS: Jan (1) Feb (0) Mar (0) Apr (0) May (1) Jun (0) Jul (0) 
Aug (0) Sep (5) Oct (5) Nov (2) Dec (0). 


Population Size: 1-10 (3) 
Conservation Status: 
Unspecified (14%). In 
Unspecified (7%). 


Tree/Shrub: Tree form (7$) 
Height (metres) 
0.0-0.9 
1.0-1.9 
2.0-3.9 
4.0-9.9 
10.0-19.9 
»20 
Unspecified 

100 $ 0 


New Shoot Growth 


100 





= TMT 


Yes 
No 
Unspecified 





(6) »100 (5) Unspecified (0). 


Restricted to road verge (0%) Not (868%) 
conservation 


Shrub form (93$) 


reserve (64$) Not (298) 


Unspecified (0$). 





HABITAT 


Altitude (metres) 


«20 

20-49 

50-99 
-100-249 

250-499 

500-999 

>1000 

Unspecified 


100 % 0 100 
Soil Type 


Sandy 

Clayish 

Loamy 

Peaty 

Gravelly 

Rocky 

Lateritic 

Sand over laterite 
Sand over rock 





Within 2 km of coast: Yes (0%) No (100%) Unspecified (03). 








Flowers pale yellow with 
grey hairs. Styles cream. 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


Landform 


Flat 

Seasonally wet 

- Lake edge 

River bank 
Valley bottom 
Gradual slope 
Steep slope 

- Rock outcrop 
Hill/mountain top 




















Other Other 
Unspecified - Unspecified 
100 $ 0 
>... 
Response to Fire: 0 records 
Flowering 
100 
A Possible pollinators 
Pollinator type 3 records: bees, wasps, 
ants (33$) no pollinator observed (67$). 
Specific pollinator 0 records. 
0 
Majority of flowers fully open 
Majority of flowers in bud 
Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 





Unspecified 
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32° 30° 


33 


33° 30° 


34 


419 449° 30’ 120 420° 30' 


Herbarium collections 


X 





X 
Ravensthorpe 0 yx 





/ Hopetoun 
Q 


U 


449° 449° 30’ 420° 420° 30’ 


National Parks >50000 ha. ^ — 


DISCUSSION 


B. laevigata subsp. laevigata is a relatively rare banksia confined to the Ravensthorpe Range and a few 
sites in the Fitzgerald River National Park (generally near to the Fitzgerald River). The southern-most 
records are all new sites, not represented in herbarium collections. The subspecies may be even more 
rare than it appears on the map since 5 of the 14 records represent one site close to the Twertup Field 
Studies Centre. If this is the case there would be only 10 known sites with 50% in conservation 
reserves. Most populations are of less than 100 plants. Moreover, the species is fairly susceptible to 
dieback disease. For all these reasons, populations of this subspecies should be closely monitored. 


mall tree up to 4 m in height. Typically, it grows 
Surrounding vegetation is generally shrubland and 


B. laevigata subsp. laevigata occurs as a shrub or s 
is associated with B. lemanniana. 


on the rocky slopes and tops of hills and breakaways. J 
Mallee eucalypts e.g. E. tetragona, E. falcata. Frequently, it 3 3 
Occasionally, B. laevigata subsp. laevigata occurs in woodland e.g. of E. gardneri or E. lehmannii. 
George (1981) described the flowering period of B. laevigata subsp. laevigata as November to January. 
Atlas records show it to be largely in bud in September/October and flowering in November. There are no 
records in December and a single record in January is of "flowers mainly finished still with some 
colour". New shoot growth appears to be in summer. There are no Atlas records of the subspecies' 
response to fire but George (1981) stated that it is non-lignotuberous and dependent on seed germination 


for regeneration. 





32° 30' 


33' 30' 


34 
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BANKSIA LANATA A.S.George (1981) 


17 RECORDS: Jan (0) Feb (0) Mar (2) Apr (5) May (1) Jun (0) Jul (1) 
Aug (2) Sep (2) Oct (3) Nov (0) Dec (1). 


Population Size: 1-10 (2) 10-100 (4) >100 (9) Unspecified (2). 


Conservation Status: Restricted to road verge (41%) Not (59%) 
Unspecified (0%). In conservation reserve (18%) Not (82%) 


Unspecified (0%). 


Tree/Shrub: Tree form (0%) Shrub form (94%) Unspecified (6%). 





Height (metres) 

















0.0-0.9 
1.0-1.9 HABITAT 
250-349 
4.0-9.9 Within 2 km of coast: Yes (0%) No (94%) Unspecified (6%). 
10.0-19.9 
->20 
Unspecified Vegetation 
A S * Altitude (metres) Grassland 
Spe lm Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
100 500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
$ 100 $ 0 100 % 0 
Soil Type Landform 
Sandy - Flat 
0 Clayish Seasonally wet 
Loamy Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
Yes Rocky Gradual slope 
No Lateritic - Steep slope 
|| Unspecified Sand over laterite - Rock outcrop 
Sand over rock -Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 g 0 














Response to Fire: 0 records 


Flowering 


nma fri i 


100 





Possible pollinators 







Pollinator type 4 records: no 
pollinator observed (100%). 


Specific pollinator 0 records. | 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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444° 30° 444° 45' 445° 445° 15' 445° 30° 445° 45' 446° 
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29 


29° 45° 


29° 30° 


eg 45' 


30° 


30° 45 , 





Herbarium collections 


X X 
x^ 
o Mt eund 
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National Parks »10000 ha. — — 


DISCUSSION 
etween Coomallo Creek and a 


Western Australian Herbarium records indicated that P. lanata ranged b 
location 32 km west of Arrino with an eastern boundary at Tathra National Park and the most western 


record near Cockleshell Gully. Atlas records convey a broadly similar picture although the majority form 
a linear distribution ERR Coomallo Creek and AEDE always within 10 km of the Brand Highway. An 
apparent new Atlas record is from Willmott Road north of Alexander Morrison National Park. However, this 
Could be doubtful as the recorder was not certain of his identification. The species has a fairly small 
geographic range of less than 100 km, It is not well represented on conservation reserves and has a 
fairly high percentage of its populations restricted to road verges. It is, however, locally common and 


does not appear to be under any immediate threat. 


included within B. sphaerocarpa. It is 
red with white, woolly 


B. lanata is one of several species that until 1981 was i 
identified by its bright pink new growth and its floral bracts which are cove 
hairs. Typically it is a small shrub of l m or less growing in deep white sand r € - 
It occurs on gently undulating to flat land, rarely on lateritic hill tops. Surrounding vegetation 1s 
Predominantly low heath, Atlas data on flowering are poor, as with many Western Australian summer-flowering 
Species. George (1981) described the flowering period as late October to January. New shoot growth 
appears to be in winter and spring. However, there are no records from summer months when new shoot 
growth might be expected to occur. There are no Atlas records of the species' response to fire, but 


George (1981) stated that it is non-lignotuberous and relies on seed germination for regeneration. 


e9 


29° 15' 


29' 30' 


29' 45' 


30 


30° 15' 


30' 30' 
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BANKSIA LARICINA 


Rose Banksia, Rose-fruited Banksia 


23 RECORDS: Jan (0) Feb (0) Mar (2) Apr (2) May (7) Jun (0) Jul (3) 
Aug (3) Sep (2) Oct (0) Nov (1) Dec (3). 


Population Size: 1-10 (1) 


Conservation Status: Restricted to road verge (9%) Not (91%) 
Unspecified (0%). In conservation reserve (65%) Not (35%) 


Unspecified (0%). 


Tree/Shrub: Tree form (0$) 


Height (metres) 








JFMAMJJASOND 


Yes 
No 
U Unspecified 


Response to Fire: 0 records 


Flowering 


100 


Majority of flowers in bud 





Unspecified 
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(6) »100 (16) Unspecified (0). 


Shrub form (100%) Unspecified (0%). 














Majority of flowers fully open 


Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 





C.Gardner (1964) 








HABITAT 
Within 2 km of coast: Yes (0$) No (100%) Unspecified (0$). 


Vegetation 


Altitude (metres) Grassland 
Small shrubs 
«20 Large shrubs 
20-49 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
»1000 Other 
-Unspecified Unspecified 
100 $ 0 100 $ 0 
Soil Type Landform 
Sandy - Flat 
Clayish - Seasonally wet 
Loamy - Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
Rocky Gradual slope 
Lateritic - Steep slope 


Sand over laterite 
Sand over rock 
Other 

Unspecified 


Rock outcrop 
Hill/mountain top 
` Other 

- Unspecified 

100 % 


o 








[e — 








Possible pollinators 


Pollinator type 4 records: bees, wasps, 
ants (25%) no pollinator observed (75%). 


Specific pollinator 2 records: ant (1) 
bee (1) 

















30° 30° 


30° 45° 


34° 


31° 4g: 


445° 415° 445° 30’ 445° 45° 446° 





Herbarium collections 








Lancelin 


D 
115 45° 415° 30' 445° 45' 116 


National Parks »10000 ha. — —: 





DISCUSSION 
— 

35 km. It occurs both north 
the south-west corner of Moore 
not recorded. Atlas records 


B. ici av ' à 
B. laricina has a restricted distribution with a geographic range of only 
in the north to 


a 
ELECTA GE the Moore River, from Namming Nature Reserve + 
Susana Park. A 1965 collection of R. Roberts from Badgingarra was n I 
repre that the conservation status of the species is better than was previously thought. It is well 
00 sented in conservation reserves where it is locally common with most if its populations being over 
a plants. In parts of Moore River National Park it was described as the dominant species and one area 
the reported to have "thousands" of plants. However, its attractive fruits continue to be harvested for 
commercial wildflower trade, and it is also on ible banksias to dieback disease. 


Theref n e of the most suscepti 
efore, its status should continue to be monitored. 


It occurs only on deep wh 
Surrounding vegetation is usually 
In wetter areas the species may be associated with B. 
found in shrubland, often dominated by Adenanthos 


ite or grey sands where the 


B. v ; 
B. laricina is a shrub between 1 and 2 m high. noskwner ence 
open woo an wil B. 


l n 
eee flat and sometimes seasonally wet. 
lites B. attenuata and B. ilicifolia. 
ee and B. telmatiaea. B. laricina is also i 
dignorum. Flowering is from April to August and new shoot growth appears to be in summer though further 
es ‘are needed to confirm this. There were no observations of the species' response to fire, although 
= rge (1981) stated that it is non-lignotuberous and it is therefore dependent on seed germination for 
Pass sasi on: An interesting form of fruiting cone with wavy follicle margins was found on a single 
E on Moore River National Park (see figure elsewhere in main text). Such an unusual fruit would 
av ably have great horticultural potential. It may not be as rare as it would seem since similar cones 
e been noted from other areas (G. Collison, pers. comm.). 


30' 30' 


30° 45' 


31 


34°45’ 
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BANKSIA LEMANNIANA “Meissner (1856) 


Lemann's Banksia 


69 RECORDS Jan (9) Feb (3) Mar (5) Apr (2) May (0) Jun (2) Jul (3) 
Aug (4) Sep (14) Oct (13) Nov (7) Dec (5). 


Population Size: 1-10 (13) 10-100 (29) >100 (24) Unspecified (3). 


Conservation Status: Restricted to road verge (1%) Not (94%) 
Unspecified (48). In conservation reserve (74$) Not (25%) 


Unspecified (1%). 


Tree/Shrub: Tree form (7%) Shrub form (88%) Unspecified (4%). 
Height (metres) 


HABITAT 


- Unspecified 


10 
o * M Altitude (metres) 


«20 

20-49 

50-99 

100-249 
-250-499 

500-999 

»1000 

Unspecified 


New Shoot Growth 














m 
eo 
o 
oo 
eo 


Soil Type 


Sandy 
Clayish 
Loamy 
Peaty 
Gravelly 
Rocky 
Lateritic 
Sand over laterite 
Sand over rock 
Other 
Unspecified 


0 
JFMAMJJASOND 


Yes 
No 
Unspecified 


Response to Fire: 4 records 
Growth response: Killed, new seedlings (50%) unspecified (50%). 


Flowering response: Number of records where flowering had occurred after fire 
time to flowering (13-24 months); minimum reported time to flowering (13-24 month). 
Number of records where flowering had not occurred after fire (0). 


Flowering 





Majority of flowers fully open (1) 
Majority of flowers in bud 

Majority of flowers recently finished 

Flowers finished, fruiting cones present 

Neither flowers nor fruiting cones present 

Unspecified 
































Within 2 km of coast: Yes (33%) No (66%) Unspecified (1%). 


- Rainforest 


- Lake edge 
- River bank 


- Steep slope 
- Rock outcrop | 
- Hill/mountain top 





Possible pollinators 


Pollinator type 19 records: bird (16$) 
bees, wasps, 


observed (68%). 


ollinator 6 
1) Red Wattlebird (1) 
ant (2) native bee (1) European honey bee 


Specific 
Holland Honeyeater 


Vegetation 


Grassland 
Small shrubs 
Large shrubs 
Mallee 
Woodland { 
Forest 


Cleared farmland 
Other | 
Unspecified 
Landform 
Flat 


Seasonally wet 


Valley bottom 
Gradual slope 


Other | 
Unspecified 





(3). Median reported 


no pollinator 


records: New | 
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32° 39° 


33° 


33° 30° 





448° 30’ 449° 449° 30’ 420° 420° 30° 





Herbarium collections 














X 


Jerramungup 


418 418° 30" 


National Parks >50000 ha. — 


DISCUSSION 
Atlas data confirm that the main range of B. lemanniana is CEA EnS pea RD E 
extending to the Ravensthorpe Range and as far east as the Rabbit Proof pencas extends the previously 
WewErecodsufromdoutsidesthenaticnslgparkr rHe record inge roD ALT DU DM vary S ters of its recorded 
known range by some 60 km. B. lemanniana is relatively secure with almost ESI ENTERAR 
Populations being within the Fitzgerald River National Park. It 1s only slightly 

disease and is not utilised by the commercial wildflower trade. 
The species is generally a tall shrub up to 4 m in height. RECESSIT HT ED ee En 
Predominantly in rocky soil which is sometimes lateritic. It also cern Heat e erT IEAA tall 
laterite. B. lemanniana may be found on hilltops, mountain slopes, ana vs N a Holland Honeyeater and 
shrubland or mallee eucalypts. It flowers in summer, when birds CM et new shoot growth. The 
Red Wattlebird were observed on the inflorescences. Summer is also the SD CS RP x GS RD SPY 
Species is killed by fire and regenerates from seed. There are insu 


2 ired. 
Seedlings reach maturity and flower, but George (1984) stated shat Opveste ACS aod E 





32° 


33° 


33° 30’ 


34° 


34° 30° 


119° 449° 30' 420° 420° 30’ 
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BANKSIA LEPTOPHYLLA A.S.George (1981) 






104 RECORDS: Jan (18) Feb (8) Mar (12) Apr (3) May (9) Jun (2) Jul 
(3) Aug (11) Sep (19) Oct (7) Nov (4) Dec (6). 


Population Size: 1-10 (15) 10-100 (34) »100 (54) Unspecified (1). 
Conservation Status: Restricted to road verge (25%) Not (74%) 
Unspecified (1%). In conservation reserve (303) Not (67$) 


Unspecified (3$). 


Tree/Shrub: Tree form (0$) Shrub form (99$) Unspecified (1$). 


Height (metres) 














0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 EX 
4.0-9.9 Within 2 km of coast: Yes (1%) No (99%) Unspecified (0%). 
10.0-19.9 
>20 
- Unspecified Vegetation 
190 š “ Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
New Shoo 20-49 Mallee 
— 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
L| 500-999 Cleared farmland 
5 >1000 Other 
Z Unspecified Unspecified 
Z 100 % 0 100 B 0 
Soil Type Landform 





Sandy - Flat 
Clayish - Seasonally wet 
JFMAMJJASOND Loamy | Lake edge 

Peaty River bank 

Gravelly Valley bottom 
Yes Rocky Gradual slope 
No Lateritic - Steep slope 
Unspecified 


Sand over laterite 
Sand over rock 
Other 

Unspecified 


Rock outcrop 
Hill/mountain top 
Other 

- Unspecified 








Response to Fire: 13 records 


Growth response: Killed, new seedlings (38$) killed, no seedlings (15$) unspecified (46$). 


Flowering response: Number of records where flowering had occurred after fire (6). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 
Number of records where flowering had not occurred after fire (5). Median reported time to no 


flowering (13-24 months); maximum reported time to no flowering (37-48 months). 





Flowering 


100 


Possible pollinators 


Pollinator type 19. records: bees, 
wasps, ants (118) no pollinator observed 
(893). 





Specific pollinator 1 record: ant (1). 


JURCFENMMEANMEJSSJEFASESSSRONNZSD 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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114 445° 446° 447° 448 








Herbarium collections 


Geraldton 








National Parks >10000 ha. — — 


DISCUSSION 

southwards to Guilderton .and almost to Gingin. Both Atlas and 
herbarium records suggest that the distribution may not be continuous. A northern population from 
Kalbarri south to Hutt River appears to be separated by a gap of approximately 90 km from the main 
southern group. The furthest inland records are from 15 km south-south-west of Coorow and the south-east 
corner of Watheroo National Park. The species is locally common with most if its recorded populations 
being of more than 100 plants. It is also well represented in conservation reserves. 


B. leptophylla occurs from Kalbarri 


though sometimes larger. It occurs 
in near-coastal areas, may sometimes overlie limestone. Landforms are 
usually flat or gently undulating. Surrounding vegetation is generally , Shrubland but CIEE 
woodland. Although the species is often found near the coast it is rarely within 2 km of the coastline. 
Flowering occurs in two distinct peaks, one in. November — December, the other from April to July. The 
fact that summer-flowering populations have large flowers and inflorescences and winter-flowering 
populations have small flowers and inflorescences has led George (1987) to now recognise two varieties. 
B. leptophylla var. leptophylla: now refers to the form with large flowers appearing, in summer. It 
generally occurs in the eastern parts of the species' range. B. lepto hylla var. melletica now refers to 
plants with small flowers produced in winter and with a generally western distribution. The species 
shows new shoot growth throughout much of the year (except winter) with apparent peaks in October, 
January, March and May. B. leptophylla is non-lignotuberous, being killed by fire and regenerating from 
Seed. zi 


B. leptophylla is typically a shrub less than 2 m in height, 


predominantly in sandy soil which, 
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BANKSIA LINDLEYANA dweissner (1855) 


Porcupine Banksia 


28 RECORDS: Jan (0) Feb (2) Mar (0) Apr (3) May (0) Jun (0) Jul (0) 


Aug (3) Sep (20) Oct (0) Nov (0) Dec (0). 

Population Size: 1-10 (7) 10-100 (16) »100 (5) Unspecified (0). 
Conservation Status: Restricted to road verge (0%) Not (89$) 
Unspecified (118). In conservation reserve (548) Not (433%) 
Unspecified (4%). 


Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0%). 


Height (metres) 
































0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
sarod 5 Within 2 km of coast: Yes (14%) No (86%) Unspecified (0%). 
»20 É 
Unspecified Vegetation 
in : Š Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 Mallee 
Se e m m 50-99 Woodland 
100-249 Forest 
100 250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
E Unspecified Unspecified 
è E 100 š 0 100 $ 0 
= Soil Type Landform 
= E Sandy Flat 
0 T. T Clayish Seasonally wet 
JFMAMJJASOND Loamy ` Lake edge 
Peaty - River bank 
Gravelly [ Valley bottom 
Yes Rocky Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock - Hill/mountain top 
Other ` Other 
Unspecified ` Unspecified 
100 % 0 100 $ 0 
Response to Fire: 4 records 
Growth response: Ground resprout (75$) unspecified (25$). 
Flowering response: Number of records where flowering had occurred after fire (2). Median reported 


time to flowering (37-48 months); minimum reported time to flowering (37-48 month). 
Number of records where flowering had not occurred after fire (0). 





~ 


Flowering 


Possible pollinators 


ants (50%) 








Specific pollinator 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Pollinator type 2 records: 
no pollinator observed (50$). 


1 record: 


bees, wasps; 


ant (1). 

















26 


26° 30" 


27 


27° 30° 


28 


28° 39° 








DISCUSSION 


144° 444° 30" 115° 445° 30" 116° 








Herbarium collections 





Kalbarrip 








113°30' 114° 444° 30' 415° 415° 30° 


Western Australian Herbarium data indicated a distribution for B. lindleyana centred on Lee ee 
Park, extending southwards to Ajana and north to a location approximately 35 km west of the p n ng 
Roadhouse. Atlas records confirmed this distribution and extended it ca. 65 km see war Dd 
Wandana Nature Reserve. Only the western boundary of this large reserve was explored, so $ ia JL 
that the species extends even further inland. There are also new Atlas records from along a = sa 
barrier fence north of Kalbarri National Park, and from within and 15 km north of Zuytdorp Nationa Hs zi 
Although most of the area in which B. lindleyana occurs was sparsely covered by caas Buber os ae 
records suggest that it is probably more common than was previously thought. Also, oed D UAE 
recorded populations were in conservation reserves. However, most populations were 9 

plants. 
t though sometimes up to 4 m. It favours deep 


han 2 m in heigh " with B. sceptrum, B. prionotes 


A is typically a shrub less t a ti associate 

ellow sandy soils and generally occurs in shrubland sometimes iL i i 

or B. ashbyi. Near thé coast Ye often grows in swales between gana Eb eae ET ED ERE 
flat sandy plains. Flowering was sparsely recorded by Atlas contributors, thoug RE om erus TEED 
that it is from January to March. At this time of year field work is unpleasant von o a EE id 
temperatures experienced. Data on new shoot growth are inconclusive. Yol Eid lant was Ear ordsd 
regenerates from its lignotuber. An interesting B. lindleyana x B. pS a 

from north of Kalbarri National Park (see Fig. 14 in Chapter 3). 





26° 30’ 


27 


27° 30’ 


28 


28° 30’ 
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BANKSIA LITTORALIS R.Brown (1810) 


Western Swamp Banksia, Swamp Banksia 


726 RECORDS: Jan (99) Feb (29) Mar (146) Apr (86) May (53) Jun (44) 
Jul (28) Aug (52) Sep (71) Oct (53) Nov (38) Dec (25). 


Population Size: 1-10 (267) 10-100 (353) >100 (98) Unspecified 
(8). 


Conservation Status: Restricted to road verge (11$) Not (84%) 
Unspecified (5%). In conservation reserve (263) Not (69%) 
Unspecified (5%). 





Tree/Shrub: Tree form (92%) Shrub form (7%) Unspecified (0%). 

















Height (metres) À 
0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 A 
4.0-9.9 Within 2 km of coast: Yes (11%) No (88$) Unspecified (1$). 
10.0-19.9 
»20 
Unspecified Vegetation 
100 Y f Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 Mallee 
= 50-99 Woodland 
100-249 - Forest 
250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
Unspecified UL SE 
100 & 0 
Soil Type Landform 
Sandy - Flat 
Clayish Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite [ Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified UT ae ide 
100 % [230927 ee RL, Re ee QNM 





Response to Fire: 125 records 


Growth response: Ground resprout (5%) ground resprout and trunk resprout (10%) killed, new seedlings 
(2%) killed, new seedlings and trunk resprout (1%) trunk resprout (30%) unspecified (52%). 


Flowering response: „Number of records where flowering had occurred after fire (70). Median reported 
time to flowering (13-24 months); minimum reported time to flowering (<1 month). 

Number of records where flowering had not occurred after fire (23). Median reported time to n9 
flowering (1-12 months); maximum reported time to no flowering (61-72 months). 


Flowering 





Possible pollinators 


Pollinator type 382 records: bird (10$) 
bees, wasps, ants (7$) beetle (1$) mammal 
(1$) no pollinator observed (82$). 


Specific pollinator 70 records: 
honeyeater (6) New Holland Honeyeater 
(16) Brown Honeyeater (1) Silvereye (2) 
wattlebird (1) Red Wattlebird (5) Little 
Wattlebird (4) Red-tailed Black-Cockatoo 
(1) ant (13) bee (14) native bee (1) 
Majority of flowers fully open European honey bee (4) Honey-possum (1) 
Majority of flowers in bud jewel beetle (1) 

Majority of flowers recently finished 

Flowers finished, fruiting cones present 

Neither flowers nor fruiting cones present 

Unspecified 





J] SPERM FAT MIEJ ARI FATES EO ENT D. 











160 














445 416° 447° 448° 119 120 





Herbarium collections 
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30 





31 





31 


32 


32 


33° 


33 


4 34 


34 


35 








419° 420° 


115° 116° 117° 118° 


DISCUSSION 


indicated a distribution of B. littoralis from Mt Lesueur 
1 Park and eastwards to the Stirling Range and Two Peoples 


Bay, always within 80 km of the coast. Atlas contributors have extended the range approximately 95 km 
eastwards with new recordings at both Bremer Bay and Dillon Bay. B. littoralis has also been shown to 
extend considerably further inland with records from Tambellup, west of Woodanilling, and near Moodiarup. 
rhe distribution of B. littoralis now appears fairly continuous with several records from the Leeuwin - 
aturaliste area and south of Mt Lesueur, areas not well respresented by herbarium collections. 

10 m in height growing on flats, in seasonally wet areas and 


around lake margins. Soil types are usually sandy, sometimes loamy or peaty. In the Darling Range it 
may grow on clayish or gravelly soils. Surrounding vegetation is usually woodland or forest. | More 


rarely it occurs as a shrub on coastal dunes with surrounding vegetation of both tall and low shrubs. 
estricted to seasonally damp patches in an 


Populations of B. littoralis are generally small, often being r 

otherwise drier environment. 37$ of recorded populations are of less than 10 plants, and 85$ are of less 

than 100 plants. 26$ of populations are in conservation areas. The main flowering period is from March 

to August though flowers have also been recorded as early as January and as late as October. The most 
the former particularly well 


commonly recorded animals visiting flower spikes were birds and ants, ner | : 
represented by the New Holland Honeyeater. The main period of new shoot growth is in late spring and 
summer. Following fire, the species resprouts from both its trunk and lignotuber. There are also three 


records of its being killed by fire and regenerating from seed. 


Western Australian Herbarium collections 
southwards to the Leeuwin-Naturaliste Nationa 


B. littoralis is usually a tree less than 
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BANKSIA LULLFITZII c.Gardner (1966) 














AN 
CN SS Ael 












S. 
NEN A Uy 
Mo: 
7 RECORDS: Jan (2) Feb (0) Mar (0) Apr (1) May (1) Jun (0) Jul (0) NM 
Aug (2) Sep (1) Oct (0) Nov (0) Dec (0). SEEN: 
AY 
Population Size: 1-10 (2) 10-100 (3) »100 (2) Unspecified (0). Ri 
Conservation Status: Restricted to road verge (0%) Not (100%) 
Unspecified (0%). In conservation reserve (71%) Not (29%) 


Unspecified (0%). 


Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0%). 


Height (metres) 









































0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
o EIU Within 2 km of coast: Yes (0$) No (100$) Unspecified (0$). 
.0-19.9 — 
>20 
Unspecified Vegetation 
209 $ D Altitude (metres) Grassland 
m im Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
TU -500-999 Cleared farmland 
-»1000 Other 
Unspecified Unspecified 
100 $ 0 100 g 0 
Soil Type Landform 
Sandy - Flat 
Clayish Seasonally wet 
Loamy | Lake edge 
Peaty ` River bank 
Gravelly Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic Steep slope 
U Unspecified Sand over laterite ` Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 $ 0 
OU eee) 
Response to Fire: 1 record 
Growth response: Ground resprout (100%) 
Flowering response: Number of records where flowering had occurred after fire (1). Minimum reported 


time to flowering (25-36 month). 
Number of records where flowering had not occurred after fire (0). 





Flowering 


100 






Possible pollinators 
Pollinator type 1 record: bird (100$) 


Specific pollinator 4 records: Brown 
Honeyeater (1) White-eared Honeyeater (1) 


Tawny-crowned Honeyeater (1) Red 
Wattlebird (1) 





JERFA MIRA MEIT AS OT NEED 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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30 


31 


32 


33 


34 


118° 419° 120° 121° 122° 








Herbarium collections 





mx. x S) 














vi 





o Koolyanobbing 


xc o Queen Victoria Rock 


Boorabbin 
National Park 








Frank Hann 
National > 


Park A E 
"PA ie 








418" 119° 120° 121° 122 





National Parks »10000 ha. ^^  - 


DISCUSSION 

Western Australian Herbarium records indicated that B. lullfitzii occurred in CORRER DOU A 
between the Ravensthrope to Esperance Road and a location approximately 70 km NNE of Koo EG E e 
survey of the Eastern Goldfields (Newbey and Hnatiuk 1985) had also located it near Queen EIE al Park 
south-west of Coolgardie. Atlas contributors recorded five separate sites within Onda p a ar the 
and another site just west of the park near Koorarawalyee. A new recording was also D romane APRES 
eastern boundary of Frank Hann National Park. The species is most probably under-recorded since š il 
is difficult in much of its habitat and there are large areas still unexplored. Also it hasaa WEE ata 
appearance to B. elderiana, differing mainly in its narrower leaves and erect orange flower spi E dE 
not in flower the two can be mistaken easily. Although there are relatively (CU D eae in 
most are of less than 100 plants, the species is probably not under threat. It hi vet see TON 
conservation reserves (chiefly Boorabbin National Park) and its range is in land which is un y 
cleared for agriculture due to insufficient rainfall. 

B. lullfitzii is a small shrub of less than 2 m in height growing in deep TE SERE ee C REN 
sloping plains. It is frequently associated with B. EEE OY EP rare ora 

with patches of spinifex grassland sometimes interspersed. erg "—sanradts É 
sp. may also be eta.” Flowering is in autumn when birds such as the CETER mawnyscrownes kane 
Brown Honeyeaters, and Red Wattlebird were observed on the flower spikes. New s s E ne ae 33 
in January, but further data are needed before the full season can be determined FA Pd UM thini2-j 
lullfitzii resprouts from its lignotuber. A single record suggests that it may be flowering 


years of being burnt. 


f callitris sp. and Casuarina 


29° 


30° 


31 


32° 


33° 
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BANKSIA MARGINATA cavanilles (1800) 


Silver Banksia 


3775 RECORDS: 


Jan (244) Feb (362) Mar (270) Apr (352) May (527) Jun 


(333) Jul (364) Aug (175) Sep (301) Oct (339) Nov (250) Dec (218). 


Population Size: 1-10 (836) 
(141). 








10-100 (1496) >100 (1302) Unspecified 


Conservation Status: Restricted to road verge (29%) Not (66%) 
Unspecified (5%). In conservation reserve (31%) Not (64%) 
Unspecified (5%). 
Tree/Shrub: Tree form (39%) Shrub form (57%) Unspecified (5%). 
Height (metres) 
0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: 
10.0-19.9 — 
>20 
Unspecified 
L00 š ° Altitude (metres) 
<20 
New Shoot Growth 20-49 
50-99 
100-249 
250-499 
500-999 
>1000 
Unspecified 
100 $ 0 
Soil Type 
Sandy 
Clayish 
JFMAMJJASOND Loamy 
Peaty 
Gravelly 
Yes Rocky 
No Lateritic 
|] Unspecified Sand over laterite 
Sand over rock 


Response to Fire: 


Growth response: 
and trunk resprout 


unspecified (26%). 


Flowering response: 


(4%) 


time to flowering (13-24 months) ; 


Number of records where 





Other 
Unspecified 


408 records 


killed, new seedlings (19%) 


Number of records where flowering had occurred after fire (167). 
minimum reported time to flowering («1 month). 


flowering had not occurred after fire 


Yes (16%) No (82%) Unspecified (2%). 












Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


Landform 


r Flat 
` Seasonally wet 
Lake edge 

` River bank 

| Valley bottom 
Gradual slope 

| Steep slope 

` Rock outcrop 
'Hill/mountain top 
Other 
Unspecified 

















Ground resprout (37%) ground resprout and killed, new seedlings (4%) ground resprout 
trunk resprout 


(8%) killed, no seedlings (18) 


Median reported 


(159). Median reported time to n° 


flowering (13-24 months); maximum reported time to no flowering (85-96 months). 




















Flowering Possible pollinators 

100 Pollinator type 2469 records: bird (8%) 
butterflies/moths (0.2%) bees, wasps, 
ants (5%) flies (0.2%) beetles (0.1%) 
mammals (0.2%) no pollinator observed 

(86$). 
ç Specific pollinator 321 records: 
honeyeater (42) New Holland Honeyeater 
(87) Singing Honeyeater (2) White-eared 
Honeyeater (2) Tawny-crowned Honeyeater 
(3) White-naped Honeyeater (3) 
White-plumed Honeyeater (3) Yellow-faced 
0 i Honeyeater (3) Crescent Honeyeater (14) 
tet E A E E ED Noisy Miner (1) wattlebird (5) Red 
Wattlebird (27) Little Wattlebird (7) 
P Yellow Wattlebird (1) Eastern Spinebill 
EET oie tlowerserullygopen (17) cockatoos and parrots (l) Musk 

jority of flowers in bud T r 

Majority of flowers recently finished Lorikeet . (1) thornbill (2) ant (31) bee 
Flowers finished, fruiting cones present (42) native bee (2) European honey bee 
Neither flowers nor fruiting cones present (19) blowfly (3) brown butterfly (2) 





Unspecified 
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Sugar Glider (1) 











30° 


40° 


135 440° 445° 450° 











Gibralter Range X 
National Fank, 


Port Pirie 


140° 145° 150° 155 


DISCUSSI 
—SSUSSION 
s in the Atlas project, with 3 775 records reported. 


iS i 1 : 
Tasma a widespread and often common species in parts of South Australia, Victoria, New South Wales and 
nia. The above map shows its entire distribution. This is then subdivided into three sections and 


arger scale maps of each of these sections appear on the following pages. 
raS seh Australia, B. marginata occurs in the southern tip of the Eyre peninsula and throughout much of 

elaide VENE A large number of records show it to be widespread in the Mt Lofty Ranges, east of 
outliers. rom the tip of Fleurieu Peninsula as far north as Nuriootpa. North of this population are two 
Margi s from near Port Pirie and Clare. Throughout south-eastern South Australia, Atlas records show B. 
had pes to be widespread, occurring from Ashville and Parrakie south to Mt Gambier. Previously, there 
een very few herbarium collections from this area. 


B. i 
T marginata was the most commonly recorded specie 


line from the Little Desert through 


In vi 1 
Victoria, the bulk of the populations lie generally south of a 


St 
awell, Maryborough, Metcalfe, the Dandenongs and Walhalla. From Traralgon eastwards the bulk of the 
there are outlying populations near the 


Bo : 
eee one are generally within 40 km of the coast. Inland, r ) à : 
g River, to the north and west of Benambra and west of Albury. In western Victoria, a population in 
and extends the species' known distribution by 


W : 
YPerfeld National Park had not previously been recorded, 
Atlas contributors increased the known range of B. 


Som : " 
CEPR km in this part of its range. In Tasmania, à 
isli qata With several records from the South West Wilderness, the north-west and north-east tips of the 
nd as well as the eastern coastline. The species was abundantly recorded on Bruny Island and the 
There is also a new recording of B. 


Tas Y 
marie Peninsula, areas not mapped in herbarium collections. 
Tàrginata on Cape Barren island, to the south of Flinders Island. 
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BANKSIA MARGINATA cont'd 


Herbarium collections 


79 


| Herbarium collections 








Discussion of Banksia marginata cont'd... 


In New South Wales B. marginata generally. occurs along the Great Dividing Range and further inland. 
Apart from an extensive area around Sydney, it is largely absent from the coastal plain. There are 
Several herbarium collections of inland populations not recorded by Atlas contributors e.g. the 187 
collection of G. Betche from the Narrandera district and the 1905 collection of O. Wilshire from the 
Deniliquin district. However, the inland population east of Baradine and Gilgandra was recorded by Atlas 
contributors. The only Queensland collection of B. marginata, that of V. Jaegermann's in 1973, from the 
Springbrook Mountains, south-south-west of Southport, was not recorded by Atlas contributors. 


B. marginata is a highly variable plant ranging from a small shrub less than 0.5 metres in height to 2 
large tree taller than 10 m. Individual specimens with weeping foliage have also been observed. Leave? 
vary enormously both in size and shape and even in the same general area there can be plants with 
different leaf types and growth habits. It is not known to what extent these variations are morphological 
(and therefore hereditary) or are a physiological response to differing environments. The species grows 
in a range of soil types though sandy soils are predominant. Surrounding vegetation is often woodland, 
though it may also be shrubland, heath, mallee or forest. Records of a habitat of cleared farmland are a 
reflection of the general distribution of B. marginata. It occurs throughout many cleared agricultural 
areas and often remains as remnant roadside vegetation and isolated trees in paddocks. The species grow? 
at altitudes varying from sea level to over 1 000 m (e.g. 1 200 m at Mt Field National Park, Tasmania): 
Response to fire is also variable with some populations being lignotuberous, or resprouting £rom 
epicormic buds. Others are killed by fire and are dependent on seed germination for regrowth. suckering 
of plants has also been recorded. The extent of variation seen in B. marginata suggests that subspecies 
or varieties may be present. The following presumed hybrids were recorded for the Atlas - B. marginata x 


B. paludosa, B. marginata x B. saxicola, B. marginata x B. integrifolia var. integrifolia, Further 


details of these (where available) are provided in Chapter 3. 
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BANKSIA MEDIA ^ n.Brown (1830) 


Southern Plains Banksia, Golden Stalk Banksia 


336 RECORDS: Jan (33) Feb (24) Mar (19) Apr (30) May (16) Jun (9) 
Jul (15) Aug (25) Sep (45) Oct (62) Nov (40) Dec (14). 


Population Size: 1-10 (59) 10-100 (136) >100 (130) Unspecified 
(11). 


Conservation Status: Restricted to road verge (18%) Not (76$) 
Unspecified (6%). In conservation reserve (438) Not (52%) 
Unspecified (5%). 





Tree/Shrub: Tree form (13%) Shrub form (87%) Unspecified (0%). 
Height (metres) 











0.0-0.9 
1.0-1.3 HABITAT 
2.0-3.9 
WAS 2 Within 2 km of coast: Yes (14$) No (85$) Unspecified (03). 
>20 
Unspecified Vegetation 
1o E Š Altitude (metres) Grassland 
— s s Small shrubs 
- «20 Large shrubs 
New Shoot Growth 20-49 | Mallee 
50-99 ` Woodland 
100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
21000 Other 
Unspecified Unspecified 
100 $ 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
Clayish Seasonally wet 
Loamy - Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
i Yes Rocky - Gradual: slope 
No Lateritic - Steep slope 
Unspecified Sand over laterite - Rock outcrop 
Sand over rock - Hill/mountain top 
Other - Other 
Unspecified - Unspecified 
100 % 0 











Response to Fire: 26 records 


Growth response: Ground resprout (12%) killed, new seedlings (42%) killed, no seedlings (4%) killed, 
no seedlings and killed, new seedlings (15%) unspecified (27%). 


Flowering response: Number of records where flowering had occurred after fire (9). Median reported 
time to flowering (37-48 months); minimum reported time to flowering (1-12 months). 
Number of records where flowering had not occurred after fire (10). Median reported time to no 


flowering (13-24 months); maximum reported time to no flowering (25-36 months). 


Flowering | 


100 





Possible pollinators 











s Pollinator type 112 records: bird (9$) 
bees,  wasps, ants (14%) flies (4%) 
beetles (1%) no pollinator observed 
(718). 

o i Specific pollinator 28 records: 
honeyeater (4) New Holland Honeyeater (2) 

o Buggr GI og uod wattlebird (1) Red Wattlebird (1) Western 

we Spinebill (1) thornbill (1) ant (12) meat 
Majority of flowers fully open ant (1) bee (3) European honey bee (2) 
Majority of flowers in bud 
Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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DISCUSSION 

media is between the eastern boundary of 
and as far as Pingrup, Frank Hann National 
t Buraminya. There is an eastern outlier 


he newly named B. epica. B. media 
represented in 


only moderately 


ACE GC have confirmed that the main distribution of B. 
Park Bie Range National Park and Israelite Bay, extending inl 
at poi 5 km east-north-east of Dowak and 35 km north-west of M u 
DS feet Culver and Toolinna where B. media grows in association with t led B 
con cally common with many of its populations having more than 100 plants. It is wel 
an servation reserves (particularly the Fitzgerald River National Park), and is 
Sceptible to dieback disease. 
B. media is generally a shrub, sometimes a tree up to 4 m in height. George (1981) noted that it can 
Ro BO large as 10 m. It tolerates a mixture of soil types. white sand is preferred though loamy, 
Th yish and rocky soils have been recorded. Surrounding vegetation 18S shrubland or mallee eucalypts. 
ah main flowering period is from March to July with some flowers recorded in February and some as late 
A October.  Honeyeaters appear to be important pollinators. Ants were also frequently recorded. New 
Cots grow predominantly in summer. The species is generally non-Lignotuberous, regenerating from seed 


after fire. However, there are three post-fire Atlas records of plants resprouting from lignotubers, so 
Following fire, young B. media plants may 


this may be a possibility if fire intensity is only light. ` y c 3 

eee at least 3-4 years before flowering recommences. An interesting population of B. media with very 

T rge flower spikes was located north of Mt Ridley. The entire population of less than 100 plants has 
niformly large flower spikes up to 26 cm long. This is 60-80% larger than usual. 
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BANKSIA MEISNERI 


Meisner's Banksia 


Lehmann (1845) 


52 RECORDS: Jan (1) Feb (0) Mar (5) Apr (6) May (5) Jun (3) Jul (6) 
Aug (10) Sep (6) Oct (6) Nov (0) Dec (0). 


Population Size: 1-10 (11) 10-100 (24) »100 (16) Unspecified (1). 
Conservation Status: Restricted to road verge (8%) Not (86%) 
Unspecified (68). In conservation reserve (50$) Not (46%) 


Unspecified (4%). 


Tree/Shrub: Tree form (0%) Shrub form (1003) Unspecified (0$). 


Height (metres) 


HABITAT 


Within 2 km of coast: 


Altitude (metres) 


<20 

20-49 

50-99 
100-249 
250-499 
500-999 
>1000 
Unspecified 


100 $ 0 
Soil Type 


Sandy 

Clayish 

Loamy 

Peaty 

Gravelly 

Rocky 
Lateritic 

Sand over laterite 
Sand over rock 
Other 
Unspecified 


A 





MJJASOND 


Yes 
No 
Unspecified 











10 records 


Response to Fire: 


Growth response: 
no seedlings (20%) unspecified (20%). 


Flowering response: 


Number of records whece flowering had occurred after fire (7). 








Yes (8$) No (90$) Unspecified (2$). 


Vegetation 


Grassland 

Small shrubs 

` Large shrubs 
Mallee 

Woodland 

- Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


Landform 


Flat 
Seasonally wet 
"Lake edge 

r River bank 

r Valley bottom 
` Gradual slope 
Steep slope 
Rock outcrop 
"Hill/mountain top 
-Other 

- Unspecified 


Ground resprout and killed, new seedlings (10%) killed, new seedlings (50$) killed, 


time to flowering (1-12 months); minimum reported time to flowering («1 month). 


Number of records where flowering had not occurred after fire 


(3). 


flowering (13-24 months); maximum reported time to no flowering (25-36 months). 


Flowering 
100 
Possible pollinators 

% 
Pollinator 
wasps, ants (25$) 
(758). 

0 





Ch edye Gib PS Gb apethed® ft Oa’ p) 


ant (4) 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Specific pollinator 


type 24 records: bees, 
no pollinator observed 


5 records: bee (1) 








Median reported 


Median reported time to n? 








115 446° 447° 418° 449° 


Herbarium collections 





0 potis 
X 
XX 


X 


o Bridgetown 


o Kojonup 
X 


X 


=== 
D eui 


o Mt Barker 





445° 446° 417 418° 


National Parks >50000 ha. — 


DISCUSSION 
m near Busselton and Augusta 


tions ranging fro 
h or woodland, often in flat 


B. i ri i 11 r it i 
meisne s a sma uncommon shrub with d isjunct popula 
dy soils in heat 


eastwards ti ; ; 

TE to the Stirling Range. Typically, it favours san 
py land. It has small inflorescences and fruits. 

Ge i vH i 

SCR end) recognised two varieties. Var. meisneri has down-turned leaves less than 7 mm long, while 

Var ascendens has erect or spreading leaves that are 8-15 mm long. The two varieties are disjunct, with 
° cendens occupying the westernmost locations. Atlas contributors had no difficulty in identifying 


the varieties. 
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Lehmann 


BANKSIA MEISNERI 
var. ASCENDENS A.S.George ( 


Scott River Banksia 


29 RECORDS: 
Aug (4) Sep (1) Oct (6) Nov (0) Dec (0). 


1-10 (7) 10-100 (11) »100 


Population Size: 


1981) 


Jan (1) Feb (0) Mar (5) Apr (6) May (4) Jun (2) Jul (0) 


(11) Unspecified (0). 





Conservation Status: Restricted to road verge (10$) Not (863) 
Unspecified (3%). In conservation reserve (55%) Not (41$) 
Unspecified (3%). 
Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0%). 
Height (metres) 
070-079 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (14$) 
10.0-19.9 
>20 
Unspecified 
100 $ 0 


New Shoot Growth 





























Yes 
No 
LU Unspecified 


n 
e 
eo 
oo 
eo 


Response to Fire: 4 records 


Growth response: Killed, new seedlings (50$) 


Flowering response: Number of records where 


Altitude (metres) 


«20 
20-49 
50-99 
100-249 
250-499 
500-999 
»1000 


+ Unspecified 
100 & 0 


Soil Type 


Sandy 
Clayish 
Loamy 
Peaty 
Gravelly 
Rocky 
Lateritic 


Sand over laterite 


Sand over rock 
Other 
Unspecified 


flowering had occurred after fire 








No (83$) Unspecified (3$). 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

- Woodland 
r Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


100 g 0 
Landform 












- Flat 
- Seasonally wet 
Lake edge 

- River bank 

` Valley bottom 
- Gradual slope 
` Steep slope 
Rock outcrop 
Hill/mountain top 
r Other 
Unspecified 


100 % 0 





killed, no seedlings (25%) unspecified (25%). 


(2). 


time to flowering (1 month); minimum reported time to flowering («1 month). 


Number of records where 


flowering had not occurred after fire 


(2). Median reported time to n? 


flowering (1-12 months); maximum reported time to no flowering (25-36 months). 


Flowering 


100 





ap METAS yh GP OP RATS EONA D 


Majority of flowers 
Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 


fully open 
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(77%). 


Possible pollinators 


Pollinator 
wasps, ants (23%) no pollinator observed 


Specific pollinator 


records: bees, 


type 22 


4 records: ant (4) 





Median reported 








28 


30 


32 


34 





114 446° 448° 420° 422° 













Herbarium collections 


Geraldton à 


o Kalgoorlie 











Bunbury g 


Augusta 


112 444° 446° 418° 420° 422° 


DISCUSSION 

in two disjunct populations, one near Busselton 
The variety is less common than the 29 records 
The northern population was recorded from only 
The other, which had recently been burnt, had 
In the southern part of its range there 
Generally the populations are 
he Scott River National Park. 


B. meisneri var. ascendens is a rare banksia which occurs 
anenee pineg on the Scott River Plains east of Augusta. 
CUONSiUtE ing to duplicated recording at several sites. 
GENES DET. > eons of these had approximately 100 plants. 
Ret as SEU plants, but hundreds of 30 cm high seedlings. 
tac Au Td m x 500 m grids containing B. meisneri var. ascendens. 
TRANCE plants. Most of these southern popu ations occur within t 
wo northern populations are not in conservation reserves. 
PEG SGN is a small shrub, generally less than 1 m in height. It grows in white or grey sands, on 
and often close to swamps. Sürrounding vegetation is predominantly small shrubs with native 


grasses interspersed. Sometimes the latter become dominant. Amongst the shrubs there are often 
Banksia ilicifolia, B. attenuata 


rit ESOS trees of Eucalyptus marginata, Nuytsia floribunda, B: i 

ang B littoralis. occasionally, such trees become the dominant vegetation forming a low open woodland. 
the ring was recorded in June only, whilst buds were recorded as early as March. This is in contrast to 
April-August flowering period suggested by George (1981). Further data on flowering time should be 


sought. New shoot growth occurs in March when it was reported from five out of five records. However, 
growth can be determined. B. meisneri var. 


ages data are required before a wider season of new shoot 
ascendens is killed by fire and regenerates from seed. It may take at least four years for seedlings to 
reach maturity and flower. 


26 


28 


30 


32° 


34 


36 
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BANKSIA MEISNERI 


var. MEISNERI 


22 RECORDS: Jan (0) Feb (0) Mar (0) Apr (0) May (1) Jun (1) Jul (6) 
Aug (6) Sep (5) Oct (0) Nov (0) Dec (0). 

Population Size: 1-10 (4) 10-100 (12) >100 (5) Unspecified (1). 
Conservation Status: Restricted to road verge (5%) Not (863) 
Unspecified (9%). In conservation reserve (45%) Not (50%) 
Unspecified (5$). 

Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0%). 


Height (metres) 


0.0-0.9 
1.0-1.9 
2.0-3.9 
4.0-9.9 
10.0-19.9 
>20 
Unspecified 

100 g 0 

New Shoot Growth 














JFMAMJJASOND 


Yes 
No 
U Unspecified 


Response to Fire: 6 records 


Growth response: 


Ground resprout and killed, 








no seedlings (17%) unspecified (17%). 


Flowering response: 


Number of records where flowering had occurred after fire 


new seedlings 


Lehmann (1845) 
















HABITAT 
Within 2 km of coast: Yes (0%) No (100%) Unspecified (03). 
Vegetation 

Altitude (metres) Grassland 
——— Án: "Small shrubs 
<20 -Large shrubs 
20-49 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
»1000 Other 
-Unspecified Unspecified 

100 $ 0 100 $ 0 
Soil Type Landform 
Sandy ` Flat 
Clayish Seasonally wet 
Loamy - Lake edge 
Peaty River bank 
Gravelly - Valley bottom 
Rocky Gradual slope 
Lateritic Steep slope 
Sand over laterite ` Rock outcrop 
Sand over rock ` Hill/mountain top 
Other Other 
Unspecified Unspecified 


(17$) killed, new seedlings 


(5). 


time to flowering (13-24 months); minimum reported time to flowering (1-12 month). 


Number of records where flowering had not occurred after fire 


flowering (13-24 months). 


Flowering 





Majority of flowers in bud 


Unspecified 
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T IFEN AMEI AIRAS AON ED 


Majority of flowers fully open 


Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 





Possible pollinators 


(1). 






Pollinator type 2 records: 


1 record: 


Specific pollinator 


bees, 
ants (50%) no pollinator observed (50%). 











(50%) killed: 


Median reported 


Maximum reported time to n? 


wasps, 


bee (1) 














415 446° 447° 418° 449° 


34 


32 


33 


34 


35 


34 





3e 














Herbarium collections 






33 





Collie o 
Y x 


dmi sU ee ee | 


Busselton o Kojonup 34 
X 





o Bridgetown 


o Mt Barker 


35 


o 


115 446° 447° 448° 


National Parks >50000 ha. — 


DISCUSSION 


Atlas contributors recorded B. meisneri var. meisneri from Muja near Collie eastwards almost to 
Woodanilling and south to Tonebridge and the Stirling Range National Park. The latter two records were 
new localities for this banksia extending its range by some 70 km. Previously B. meisneri var. meisneri 
had not been recorded from within the national park boundary. A 1933 herbarium collection by W.E. 


Blackall from near Pingrup was not recorded by Atlas contributors. The 1965 collection locality of H. 
w Atlas sighting was made from nearby 


Daniels from Tenterden has now been cleared for agriculture but a ne 

at Cranbrook. The variety appears less common than was previously thought with the bulk of plants 
occurring in a relatively small area between Collie, Boyup Brook and Darkan. To the east of this main 
group there were only a few scattered recordings. However, this banksia is a relatively inconspicuous 
one and some populations may have been missed. 


B. meisneri var. meisneri is typically a small shrub up to 2 m in height. It has a strong preference for 
white sandy soils and generally on low-lying ‘sometimes swampy flats. Western populations are often in 
low open woodland of Eucalyptus marginata, Banksia grandis, Melaleuca preissiana, or are occasionally in 
tall shrubland e.g. with Kunzea J'icifolia. Eastern populations ate generally in low heath with 


scattered emergent trees of e.g. Banksia littoralis, B. attenuata.  Flowering is from late autumn to 
early spring. Further data on pollinators and new shoot growth are needed for reliable conclusions to be 
drawn. B. meisneri var. meisneri is thought to be non-lignotuberous and to regenerate from seed after 
fire. A single Atlas record from Tonebridge of plants resprouting from lignotubers should be 
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investigated. 





BANKSIA MENZIESII R.Brown (1830) 


Menzies’ Banksia, Firewood Banksia 


442 RECORDS: Jan (46) Feb (5) Mar (46) Apr (45) May (51) Jun (16) 
Jul (20) Aug (55) Sep (63) Oct (30) Nov (12) Dec (32). 


Population Size: 1-10 (62) 10-100 (182) >100 (189) Unspecified 
(7). 


Conservation Status: Restricted to road verge (9%) Not (88%) 
Unspecified (38). In conservation reserve (218) Not (77%) 


Unspecified (3%). 
Tree/Shrub: Tree form (85%) Shrub form (13%) Unspecified (1%). 


Height (metres) 














0.0-0.9 
1.0-1.9 HABITAT 
2.03.9 
EAE a Within 2 km of coast: Yes (2%) No (98%) Unspecified (0%). 
.0-19. 
>20 
- Unspecified Vegetation 
ae E 2 Altitude (metres) Grassland 
re Small shrubs 
<20 Large shrubs 
New Shoot Growth r 20-49 Mallee 
50-99 - Woodland 
100-249 r Forest 
250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
-Unspecified - Unspecified 
100 % 0 100 % 0 
Soil Type Landform 
Sandy - Flat 
Clayish - Seasonally wet 
Loamy Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
^ Yes Rocky - Gradual slope 
No Lateritic - Steep slope 
Unspecified Sand over laterite - Rock outcrop 
Sand over rock Hill/mountain toP 
Other - Other 
Unspecified - Unspecified 
100 $ 0 











Response to Fire: 80 records 


Growth response: Ground resprout (10$) ground resprout and killed, new seedlings (5$) ground resproU 
and trunk resprout (25$) killed, new seedlings (2$) trunk resprout (31$) killed, no seedlings (2% 
unspecified (24%). 





Flowering response: Number of records where flowering had occurred after fire (51). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 
Number of records where flowering had not occurred after fire (14). Median reported time to ng 
flowering (13-24 months); maximum reported time to no flowering (13-24 months). 
: i 
Flowering 
100 


Possible pollinators 


Pollinator type 134 records: bird (23%) 
butterflies, moths (1%) bees, wasps, ants 
(16%) beetles (1%) no pollinator observed 








k (59%). 
Specific pollinator 60 records: 
honeyeater (3) New Holland Honeyeater (6) 
Brown Honeyeater (3) White-cheeked 
Honeyeater (2) Singing Honeyeater (2) Red 
0 Wattlebird (3) Little Wattlebird (4) 
Western Spinebill (4)  cockatoos and 
parrots (1) Port Lincoln Parrot (4) 
Majority of flowers fully open Western Rosella (2) Red-tailed 
Majority of flowers in bud Black-Cockatoo (1) Western Warbler (1) 
Majority of flowers recently finished ant (9) bee (12) European honey bee (3) 


Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 








176 











27 


28 


29 


30 


34 


32° 


114 445° 446° 447° 448° 449° 420 





Herbarium collections 


Kalbarri 


ok 














Geraldton 


Xx 












113 414° 445° 446° 447° 418° 449° 


DISCUSSION 

ee T a common component of woodlands and shrublands on deep sandy soils from Kalbarri 

oc ty 9 ERES To the east it is limited by the heavy soils of the parling Scarp and only 

ToC Aen: ated pockets of sand e.g. towards Beverley, Toodyay and Wongan Hills. The latter record 

Hnatiuk's i "i inland being some 120 km from the coast. The most inland herbarium collection of R. 
s in 1979 from north-east of Brookton was not recorded by Atlas contributors. 


rous shrubs 1-2 m tall. Occasionally 


En from around Badgingarra northwards are generally lignotube 
themapecia asga non-lignotuberous small tree e.g. in Cockleshell Gully west of Mt Lesueur. In both cases 
Eysi tali s is usually emergent above an otherwise low heath. _South of Badgingarra, B. menziesii is 
PESTA AN amori tree 3-10 m in height, occurring in low open woodland of Banksia attenuata, B. 
leavosmarci ae Eucalyptus marginata. The species is also variable in leaf size. North of Moore River, 
11-14 cm Me t orter and narrower than those to the south e.g. leaves from Badgingarra, average length is 
aakay fi 155 Clackline east of Perth, average length is 21 cm (G. Keighery, pers. comm.). Flower 
ETT: m also variable with both bronze and yellow forms occurring occasionally. A greenish-coloured 
APERT] Es also been observed (G. Keighery, pers. comm.). The normal fruiting cone sheds its flowers at 
MRESRER stage but some plants have been dbserved to retain their old flowers. The flowering period is 
SPY SALOITM when the conspicuous flowers attract birds such as the New Holland Honeyeater, Brown 
Followi r, Western Spinebill and wattlebirds. wth is from late spring through summer. 

owing fire the species resprouts either from it ic buds. There are also a 





few re d ts lignotuber or from epicormi are à 
cords of mature plants being killed by fire and regenerating from seed. A rare B. menziesii x B. 
y from north of Badgingarra. 


h i i D 
hookeriana pollen-sterile hybrid has been collected by G. Keigher 


27 


28 


29 


30 


34 


32° 


33 
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BANKSIA MICRANTHA 


31 RECORDS: 


A.S.George 1981) 


Jan (0) Feb (1) Mar (3) Apr (9) May (6) Jun (0) Jul (0) 


Aug (2) Sep (8) Oct (0) Nov (0) Dec (2). 


Population Size: 1-10 (5) 


Conservation Status: 
Unspecified (0%). In 
Unspecified (6%). 


Tree/Shrub: Tree form (0%) 
Height (metres) 
0.0-0.9 
1.0-1.9 
2.0-3.9 
4.0-9.9 
10.0-19.9 
>20 
Unspecified 

100 $ 0 


New Shoot Growth 





























Yes 
No 
Unspecified 


Response to Fire: 3 records 


Restricted to 
conservation 


Shrub form (97%) 





10-100 (22) >100 (1) Unspecified (3). 


road verge (35%) Not (65%) 
reserve (23%) Not (71%) 


Unspecified (3%). 





HABITAT 
Within 2 km of coast: 


Altitude (metres) 


<20 

20-49 

50-99 
-100-249 
-250-499 

500-999 

»1000 

Unspecified 


m 
eo 
eo 
o» 
eo 


Soil Type 


Sandy 

Clayish 

Loamy 

Peaty 
Gravelly 

Rocky 
Lateritic 

Sand over laterite 
Sand over rock 
Other 
Unspecified 


100 $ 


eo 


Yes (0$) No (100$) Unspecified (03). 








Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

Woodland 
- Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


Landform 


Flat 
Seasonally wet 
- Lake edge 
River bank 
Valley bottom 
Gradual slope 
Steep slope 

- Rock outcrop 

- Hill/mountain top 
- Other 

- Unspecified 





ore SS TT 








Growth response: 


Ground resprout (100%) 


Flowering response: Number of records where flowering had occurred after fire (2). Median reported 
time to flowering (12-13 months); minimum reported time to flowering (1-12 months). 


Number of records where flowering had not occurred after fire (0). 





Flowering 


— 


100 






Possible pollinators 


Pollinator type 10 records: bees, 
wasps, ants (10%) no pollinator observed 
(90%). 





Š . 
sU Fe iM) SU O S St Dk D. s f) Specific pollinator 0 records: 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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28° 45' 


29 


29° 45° 


29° 30" 


29° 45' 


30 


30° 45' 


30° 30’ 


414° 45° 415. 415'45'  415'30' 415 45' 446° 446° 15° 








Herbarium collections 





o Eneabba 


NX 


X 
x RX 


X x ` 
xut Lesyeur 


X 


Jurien 
o Badgingarra 


o Dandaragan 





414'30' 444° 45° 445° 415°415' 4115 30’ 445° 45’ 446° 


DISCUSSION 

houghout the Atlas, being frequently confused 

heathland form, is a low growing 

flowers falling well within the 
in the perianth limb of 


Banksia micrantha caused the most identification problems t 
sprawling een var. sphaerocarpa. The latter, in its northern 
range!of Bi mi with short pungent leaves and small flower spikes and 

B. micrantha described by George (1981). The single main 


B. sphaerocarpa var. i i i i 
8 eho eee var. sphaerocarpa being hairy whilst that of B. micrantha is mostly glabrous. Many 
pecimens of B. micrantha were subsequently changed to B. sphaerocarpa var. sphaerocarpa. The 


distribution maj ani -anEhas: i 
: p of B. micrantha should th i ithi i 
mis-identifications favitgacakensplace® therefore be considered within the context of some possible 


Weste i : -— ” í t p! ; 
Dark phe nus Herbarium records indicated a distribution between Eneabba and Badgingarra National 
mainly in an area around Mt Lesueur. Atlas contributors recorded several sites from 


ELE: E Park and extended the range to Cataby and to north-east of Badgingarra. Most 
populations are of less than 100 plants, with almost one-quarter in conservation reserves. 

B. micrantha ra typically a low sprawling shrub less than a netrePinpheight. i -a9 rows in low heath on 

vx PYrri Dm N tera laterite, generally on the gentle slopes of the low lateritic hills which characterise 

which it occurs. Flowering was recorded in December and also from March to May. There is a 

George (1981) stated that 


1 1 
Mns p ea from the intervening months of January and February. However, 
ng period is from January to May. Further data are needed on pollinators and new shoot growth 


before reliable conclusio i i i 
" rie ns can be drawn. The species is lignotuberous and the resprouting shoots ma be 
flowering within 12 months of being burnt. P z ° F i 







29 


29° 45’ 


29° 30’ 


29° 45' 


30 


30°15’ 


30°30’ 


30° 45’ 
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BANKSIA NUTANS .n.Brown (1810) 


Nodding Banksia 


360 RECORDS: Jan (29) Feb (23) Mar (30) Apr (22) May (14) Jun (18) 
Jul (17) Aug (41) Sep (51) Oct (50) Nov (41) Dec (18). 


Population Size: 1-10 (107) 10-100 (172) »100 (71) Unspecified 
(10). 


Conservation Status: Restricted to road verge (21$) Not (76$) 
Unspecified (3%). In conservation reserve (50%) Not (46%) 
Unspecified (4%). 





Tree/Shrub: Tree form (0%) Shrub form (98%) Unspecified (2$). 


Height (metres) 





























0.0-0.9 
170-179 HABITAT 
-2.0-3.9 
oratie 9 Within 2 km of coast: Yes (15$) No (85$) Unspecified (0$). 
»20 š 
Unspecified Vegetation 
i : a Altitude (metres) - Grassland 
FW wasa — Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
10 250-499 Rainforest 
e 500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
$ 100 $ 0 100 % 0 
Soil Type Landform 
Sandy Flat 
0 Clayish - Seasonally wet 
Loamy - Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 


Sand over rock 
Other 
Unspecified 


- Hill/mountain toP 
- Other 
Unspecified 





Response to Fire: 26 records 


Growth response: Ground resprout (4%) killed, new seedlings (42%) trunk resprout (4%) killed, no 
seedlings (4$) unspecified (46$). 


Flowering response: Number of records where flowering had occurred after fire (15). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 

Number of records where flowering had not occurred after fire (9). Median reported time 'to no 
flowering (1-12 months); maximum reported time to no flowering (25-36 months). 





Flowering 


100 





Possible pollinators 


Pollinator type 76 records: bird (1$) 
no pollinator observed (99$). 





Specific pollinator 0 records: 


JEFA Min ATC MES EJAS Ong NIPA D 


Majority of flowers fully open 
Majority of flowers in bud 
Majority of flowers recently finished 


Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Herbarium collections 


29° 


30 
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32 
32 
133° 
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PS 
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34° 
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DISCUSSION 





122" 423° 424° 


B. nutans is a distinctive small shrub with its short blue-green leaves and pendulous flower spikes. 
llicles and the size of their flowers. 


ae are two varieties distinguished by the size of their fo y ° 
heir distributions were also thought to be disjunct, with var. cernuella occurring west of the pallinup 
River and var. nutans. to the east. The 360 sight records of B. nutans included 302 where a variety was 
identified and 58 where only the species name was specified. At 16% o the total number of records, the 
latter figure is high and indicates that this is one of the more difficult of banksias to identify at the 
varietal level. There were also several specimens submitted which did not conform with the varietal 
distribution pattern suggested by George (1981). Thus it may be that var. cernuella extends further east 
and that var. nutans extends further west and that their ranges overlap. This is further discussed under 
each variety. 

B. nutans flowers predominantly in summer though flowers have been recorded as early as September and as 
late as June. There were very few potential pollinators observed, though the distinctive onion-like 
Scent of the flowers is though to be attractive to small mammals. New shoot growth is mainly in summer. 
Banksia nutans is generally killed by fire and regenerates from seed., The conservation status of B. 
nutans seems relatively secure with 50$ of its recorded populations being in conservation reserves and 
only one-fifth being restricted to road verges. However, efforts should be made to protect the outlying 
Populations south of Arthur River which, according to George (1981), have longer and more slender leaves 
than is typical. 
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BANKSIA NUTANS 
var. CERNUELLA 


R.Brown 


A.S.George (1981) 


100 RECORDS: Jan (3) Feb (10) Mar (9) Apr (6) May (2) Jun (8) Jul 
(8) Aug (24) Sep (12) Oct (9) Nov (3) Dec (3). 


Population Size: 1-10 (26) 


(52) »100 (20) Unspecified (2). 


Conservation Status: Restricted to road verge (33%) Not (62%) 
Unspecified (5%). In conservation reserve (36%) Not (60%) 


Unspecified (4%). 


Tree/Shrub: Tree form (0%) 


Height (metres) 


0.0-0.9 

1.0-1.9 HABITAT 

2.0-3.9 

lof] 19 š Within 2 km of coast: Yes (6%) No (94%) Unspecified (0%). 
>20 

Unspecified Vegetation 


100 g 0 



































<20 "Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 ` Woodland 
100-249 Forest 
100 250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
ç 100 $ 0 g 0 
Soil Type Landform 
Sandy Flat 
0 Clayish - Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
1 Yes Rocky - Gradual slope 
No Lateritic 


U Unspecified 


Response to Fire: 6 records 





Shrub form (100%) Unspecified (0%). 





Altitude (metres) 


Sand over laterite 
Sand over rock 
Other 

Unspecified 


100 & 


eo 








Grassland 
Small shrubs 


Steep slope 

- Rock outcrop 

- Hill/mountain top 
Other 

Unspecified 





— 





Growth response: Killed, new seedlings (33$) killed, no seedlings (17$) unspecified (503). 





Flowering response: Number of records where flowering had occurred after fire (5). Median reported 
time to flowering (25-36 months); minimum reported time to flowering («1 month). 

Number of records where flowering had not occurred after fire (1). Maximum reported time to n? 
flowering (1-12 months). 





Flowering 


Possible pollinators 


Pollinator type 27 records: no 
pollinator observed (100%). 


Specific pollinator 0 records: 








Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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1417 418° 449° 120 








Herbarium collections 




















X 


Kojonup o 





417 448° 449° 


National Parks >50000 ha. — —— 


DISCUSSION 

Western Australian Herbarium records indicated a distribution for B. nutans Var. cernuella from the 
Stirling Range to Albany and east almost to the Pallinup River, with an outlier near Woodanilling north 
of Kojonup. Atlas records confirmed this distribution and show the woodanilling outlier to consist of 
more populations than was previously thought. The western-most of these records is 3 km ear Noe e 
Boscabel which is approximately 40 km west of Woodanilling. Along the south coast the variety may D 
further east than was previously thought, beyond the pallinup River. Some specimens submitted from 
Bremer Bay area had small flowers well within the dimensions specified for var. cernuella (George 1981). 


They have therefore been included in the distribution map for this variety. Moreover, a locality just 
It would therefore seem 


east of the Pallinup River was reported to contain both varieties of B. nutans. : 

that the geographical separation of the two varieties is not as clear cut as was previously thought. 

B. nutans var. cernuella is typicaly a shrub up to 2 m in height growing amongst low or tall dea 
occasionally in mallee or woodland. Sandy soils are preferred, sometimes overlying laterite. Land ere 
are usually flat or gently sloping. The main flowering period is January to April, slightly later than 
that of var. nutans. This is in accordance with the flowering periods suggested by George (1981). A 
single record of var. cernuella flowering in October is possibly indicative of an incorrect identification. 
Further data are needed for new shoot growth and pollinators before reliable conclusions can be drawn. 
Although B. nutans var. cernuella is not as common as var. nutans and is not as well represented in 
conservation reserves, it seems relatively secure at present. However, the northern outlying E EIS 
should be monitored especially since they may be morphologically different from those further south wit 
longer, more slender leaves than is typical (George 1981). 
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BANKSIA NUTANS R.Brown (1810) 
var. NUTANS 


204 RECORDS: Jan (17) Feb (10) Mar (19) Apr (12) 
Jul (5) Aug (9) Sep (31) Oct (39) Nov (36) Dec (11). 


May (8) Jun (4) 






HII 
DOR 
NM 





3 
h 






Population Size: 1-10 (69) 10-100 (95) >100 (34) Unspecified (6). 





Conservation Status: Restricted to road verge (14%) Not (83%) 
Unspecified (3%). In conservation reserve (59%) Not (38%) 
Unspecified (23). 

Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0$). 


Height (metres) 


HABITAT 


Within 2 km of coast: Yes 


E) 


Unspecified 


10 
° š : Altitude (metres) 


-«20 
20-49 
50-99 
100-249 
250-499 
500-999 
-»1000 
Unspecified 


New Shoot Growth 


100 





























oe 
m 
eo 
o 
o 
o 


Soil Type 


Sandy 

0 Clayish 

JFMAMJJASOND Loamy 
Peaty 
Gravelly 
Rocky 
Lateritic 
Sand over laterite 
Sand over rock 
Other 
Unspecified 


Yes 
No 
|] Unspecified 


100 % 


e 
= 
eo 
eo 
oe 





Response to Fire: 13 records 


Growth response: 
(548). 


Flowering response: Number of records where flowering had occurred after fire 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 


Number of records where flowering had not occurred after fire (4). 
flowering (1-12 months); maximum reported time to no flowering (1-12 months). 


Flowering 


100 

















UY p 
< 





(21%) No (79%) Unspecified (0%). 


Vegetation 


Grassland 

Small shrubs 
"Large shrubs 
Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
r Other 
Unspecified 


° 


Landform 


Flat 

- Seasonally wet 
Lake edge 
River bank 
- Valley bottom 
- Gradual slope 
Steep slope 
Rock outcrop 
Hill/mountain top 
Other 
Unspecified 


o 


Ground resprout (8$) killed, new seedlings (31$) trunk resprout (8$) unspecified 


(8). 


Median reported time to n? 






: Possible pollinators 
Pollinator type 43 records: bird (2%) 
no pollinator observed (98%). 

v Specific pollinator 0 records: 





JERE PMAN eS Ame om Ose NG? D 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Median reported 











448° 449° 420° 424° 422° 423° 424 





Herbarium collections 














Mt Ragged o 





—— Án 
36 


o 


117° 448° 449° 420° 424° 422° 423° 124 


DISCUSSION 

Western Australian Herbarium records indicated a distribution for B. nutans var. nutans between the 
Pallinup River and Israelite Bay. West of the Pallinup River, Var. nutans was replaced by var. cernuella 
(George 1981). Atlas records suggest that var. nutans may extend further west than was previously 
thought. Specimens submitted from Mt Martin near "Albany and from Two Peoples Bay Nature Reserve had 
large flower and follicle dimensions which placed them within the specified range of var. nutans. Both 
these specimens are now in the Western Australian Herbarium. Likewise, a few Stirling Range populations 
were reported to have large flowers and follicles. All the above have been included in the distribution 
map of var. nutans. It was also reported that just east of the Pallinup River, both varieties appeared 
to be present. It would therefore seem that the geographical separation of the two varieties 1S not as 
clear cut as was previously thought. Aside from the problem of its western boundary, var. nutans occurs 


in two disjunct populations being absent apparently between Hopetoun and Scaddan. 

The variety is typically a shrub generally less than l m in height, though sometimes larger. It occurs 

predominantly in sandy soils within landscapes that are flat or gently sloping. Surrounding vegetation 
is well represented in conservation 


is usually heath, less often shrubland or mallee. The variety 1 i 
reserves (notably Fitzgerald River and Cape arid National Parks) and with correct management should be 


well protected. The main flowering period is November to March. There appear to be two seasons of new 
shoot growth (summer and winter), though further studies are needed to confirm this. 
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BANKSIA OBLONGIFOLIA  cavanittesc1800) 


Fern-leaved Banksia 


492 RECORDS: Jan (51) Feb (10) Mar (51) Apr (52) May (75) Jun (35) 
Jul (47) Aug (47) Sep (31) Oct (35) Nov (15) Dec (36). 


Population Size: 1-10 (54) 10-100 (138) »100 (299) Unspecified 
( 


Conservation Status: Restricted to road verge (1%) Not (97%) 
Unspecified (23). In conservation reserve (50%) Not (40%) 
Unspecified (10%). 


Tree/Shrub: Tree form (0.3%) Shrub form (99%) Unspecified (0$). 





Height (metres) 














0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (38%) No (62%) Unspecified (1%). 
10.0-19.9 
>20 
Unspecified Vegetation 
199 i Ç Altitude (metres) Grassland 
; F” ana e Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 - Forest 
250-499 Rainforest 
500-999 Cleared farmland 
»1000 - Other 
Unspecified Unspecified 
100 % 0 100 % 0 
Soil Type Landform 
Sandy Flat 
Clayish Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual slope 
No Lateritic -Steep slope 
|] Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 % 0 100 % 0 








Response to Fire: 98 records 


Growth response: Ground resprout (69%) ground resprout and killed, new seedlings (5%) trunk resprout 
(1%) unspecified (24%). 


Flowering response: Number of records where flowering had occurred after fire (47). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 

Number of records where flowering had not occurred after fire (23). Median reported time to no 
flowering (1-12 months); maximum reported time to no flowering (25-36 months). 





Flowering 





Possible pollinators 


Pollinator type 243 records: bird (6$) 
bees, wasps, ants (13%) flies (1%) 
beetles (0.4%) no pollinator observed 
(80%). 





Specific pollinator 59 records: 
honeyeater (3) New Holland Honeyeater (2) 
Brown Honeyeater (6) Tawny-crowned 
Honeyeater (1) White-plumed Honeyeater 
(1) Yellow-faced Honeyeater (1) 
White-cheeked Honeyeater (1) Lewin's 
Honeyeater (2) Noisy Miner (1) Red 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 


Wattlebird (1) Eastern Spinebill (2) 
friarbird (1) Noisy Friarbird (2) ant 
(13) bee (13) European honey bee (9) 
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444 146° 148° 150° 152° 154 
22 


24 
Blackwater o 


X 





| 
Herbarium collections 


24° 


26 


26 


28 











28° 


30 


30° 


32 





32° 


34° 






o 





146 148 150° 152° 154° 156 


DISCUSSION 
RM EM Eee that the main range of B. m Wollongong to approximately 
60 km. An SETS pee The latter record extends t ange of this species by some 
(i Cy GNE uis ed population also occurs on t south-east of Blackwater. More 
gently slopin rec EAE. populations are within 2 km of the coast where the species occupies flat or 
ARESEISTiEGE A y sites often around swamp margins. odlands, amongst tall 
SETA EEC a Inland, the species occurs on low lyin the slopes and hilltops of 
west of sdne| EE Surrounding vegetation may again be woodland or heath. In the Blue Mountains 
A. renee e species extends inland as far as Bilpin and Lawson. In northern New South Wales it 
[ the Glassh oth north and south of Grafton. In Queensland the species occurs on the lower slopes of 
shouse Mountains north of Brisbane. Isolated populations occur at Crows Nest south-east of Djuan 


and on the Blackdown Tableland. 
though occasionally larger. It flowers 
ants and bees visiting flower 
routs from its lignotuber. 
de by Atlas contributors. 
d near Caloundra, 


less than 2 m tall, 


The species is typically a shrub generally 
several observations of birds, 


sa late January to July when there were 

CDS SD d: growth occurs in summer. Following fire B. oblongifolia resp 
2 o 2i olia hybridises readily with B. robur and 20 such recordings were ma 
presumed hybrid of B. oblongifolia and B. integrifolia var. integrifolia was foun 
southern Queensland (see Chapter 3). E RI 

oblongifolia two varieties can be recognised (J. Conran and H. 


oblongifolia) occurs on the coastal plain 


Recent research suggests that within B. 
(var. minor) generally occurs at higher 


UE dns A low growing form with shorter leaves (Var. 
Ted un swamp margins. A taller form with longer leaves 
altitudes and on sandstone outcrops. 
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BANKSIA OCCIDENTALIS 


R.Brown (1810) 


Red Swamp Banksia, Water Bush Banksi 


80 RECORDS: Jan (8) Feb (0) Mar (18) Apr (12) 
(2) Aug (8) Sep (5) Oct (5) Nov (13) Dec (1). 


Population Size: 1-10 (23) 10-100 (31) 























May (7) Jun (0) Jul 


»100 (23) Unspecified (3). 





























Conservation Status: Restricted to road verge (17%) Not (78%) 
Unspecified (5%). In conservation reserve (41%) Not (49%) 
Unspecified (10%). 
Tree/Shrub: Tree form (25%) Shrub form (72%) Unspecified (3%). 
Height (metres) 
0.0-0.9 [yerum rm 
Mr moss HABITAT 
4.0-9.9 Within 2 km of coast: Yes (30%) No (68%) Unspecified (2$). 
10.0-19.9 
>20 
Unspecified Vegetation 
se Š Š Altitude (metres) Grassland 
| Small shrubs 
[«20 Large shrubs 
New Shoot Growth 20-49 | Mallee 
EE — LEES DE ai 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
-500-999 -Cleared farmland 
>1000 Other 
Unspecified Unspecified 
100 & 0 100 $ 0 
Soil Type Landform 
Sandy | Flat 
Clayish | Seasonally wet 
Loamy '" Lake edge 
Peaty - River bank 
Gravelly ` Valley bottom 
Yes Rocky ` Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other ` Other 
Unspecified r Unspecified 
100 % 0 100 $ 0 
Lar a 
Response to Fire: 9 records 
Growth response: Killed, new seedlings (44%) trunk resprout (11%) killed, no seedlings (11%) 


unspecified (33%). 


Flowering response: Number of records where flowering had occurred after fire (8). Median reported 


time to flowering (25-36 months); minimum reported time to flowering (1-12 months). 
Number of records where flowering had not occurred after fire (0). 


Flowering 


100 








Possible pollinators 


Pollinator type 35 records: bird (31%) 





bees, wasps, ants (29%) no pollinator 

observed (40%). 

Specific pollinator 21 records: 
0 honeyeater (1) New Holland Honeyeater (7) 

Tawny-crowned Honeyeater (1) Little 

Wattlebird (1) Western Spinebill (1) ant 


Majority of flowers fully open ED Ben u) 


Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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28 


29 


30° 


34° 


34° 


416 447 448° 449° 420° 424 422° 


Herbarium collections 








Munglinup 0 






115 116° 447° 418° 449° 420° 124° 


DISCUSSION 
B. occi i h 
South identalis has a coastal distribution with 30% of its recorded populations 
another between A AAS occur in three disjunct popula 
erbarium colle CURA Irwin and Cape Riche, and the third 
Contributors Rate of C. Gardner's from Black Head south-west of No 
Pattern of fe aie species usually occurs in low-lying swampy a 
habitats e s distribution is puzzling since in the western par 
o RULES MK AES Inlet, Lake Maringup and Lake Jasper. 
Seedlings to fl eed, so it is possible that successive fires 
ower and set seed could have eliminated some populations. 





The species 
over interva 


B. occi 1 
Occidentalis forms a shrub or small tree up to 4 m in height. It occur 


e.g. low i 

SESS E MESE flats, swamp margins, seepages and lake edges. 

qur RE E over rock e.g. at Cape Arid where the species grows 
ying sandstone and granite. Surrounding vegeta 


Spp 
. The spec ies is we represented in conservation reserves 
p x S i d 


pea : 

ae Ae though flowers were recorded from many mon 

flowers S WINS From Denmark there is an interesting 

Subspecies g close to the usual red-flowered form. Hopper 
s, one a small densely floriferous shrub with short leaves con 


formosa 2 
nosa), and the other the typical subspecies with longer leaves describe 





peing with 
tions, one between Augusta 
between gerdacuttup Lakes an 
rthcliffe was not 
reas and on lake margins. 


t of its range there are 
i is killed by 


ls too short to allow 


s in areas of impe 
Soils are usually sands or 
in a winter-wet seepa 
Simi : ç tion is shrubland, occasiona 
lar moisture-loving plants such as Banksia littoralis, Agonis SPP-, Leptospermum Spp- 
dieback dise 2 but is, however, very sus 
ase. Its status in the wild should therefore be monitored. Flowering of B. 
Summer is the main s 
al plants with cream- 
tly recognised two 
1 basalt (subsp. 
occidentalis). 


(1987) has recen 
fined to coasta 
d above (subsp. 


123 





d Cape Arid. 
orded by Atlas 
The interrupted 
several suitable 
fire and 


28° 


29° 


30° 


34 


32° 


33° 


34° 


35° 


36° 





in 2 km of the 
a Black Point, 


A 


ded drainage 


peaty sands, 


ge of shallow 
lly woodland with 


or Melaleuca 


occi 


ceptible to 
dentalis 
eason of 
coloured 
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BANKSIA OLIGANTHA 


1 RECORD: Jan (0) Feb (0) Mar 
Aug (0) Sep (0) Oct (0) Nov (1) Dec (0). 


Population Size: 1-10 (0) 


Conservation Status: 
Unspecified (0%). 


Tree/Shrub: Tree form (0$) 


Height (metres) 


9 


Unspecified 
100 g 0 


New Shoot Growth 


0 
JFMAMJJASOND 


Yes 
No 
Unspecified 


Response to Fire: 0 records 


Flowering 





JORTERMISRATEMWEJECIITAUESEE.O ENED. 


Majority of flowers in bud 





Unspecified 
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(0) Apr (0) May (0) Jun (0) Jul (0) 
(0) »100 (1) Unspecified (0). 
Restricted to 


Unspecified (03$). In conservation reserve (1008) Not (03) 


Shrub form (100%) Unspecified (0%). 





Majority of flowers fully open 


A.S.George (1987) 


road verge (0%) Not (100%) 





HABITAT 





Within 2 km of coast: Yes (0%) No (100%) Unspecified (0%). 


Altitude (metres) 


<20 

20-49 

50-99 
100-249 
250-499 
500-999 
>1000 
Unspecified 


n 
o 
eo 
Ld 
o 


Soil Type 


Peaty 

Gravelly 

Rocky 

Lateritic 

Sand over laterite 
Sand over rock 
Other 

Unspecified 


m 
o 
eo 
oo 


Sandy Flat 
Clayish Seasonally wet 
Loamy Lake edge 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
-Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 

ea E 


Landform 


River bank 
Valley bottom 

- Gradual slope 
Steep slope 

Rock outcrop 
Hill/mountain top 
Other 

wa was sss 





Possible pollinators 


Pollinator type 1 record: 


observed (100%). 


Specific pollinator 


Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 


no pollinator 


0 records. 




















114 116 448° 420° 122° 


24 


28 


Herbarium collections 


Geraldton 


30° 
o Kalgoorlie 








Bunbury g 


34 Augusta 


112 444° 446° 448° 420° 422° 


DISCUSSION 


to the Atlas. 
my-yellow flowers, 


It grows 


Banksia oligantha i ; 
E ET is a new species that was unknown prior 
its follicles i in its fewer flowered inflorescences, crea 
otherwise cle = pts open readily in the absence of fire. 
single e Xd nae The species needs close moni 
there was no Bue cue there are about 300-400 plants. Although many 
its affinity with E seedling regeneration. Its susceptibility to dieback diseas 
e highly susceptible B. cuneata suggests that B. oli antha cou 
The speci 
rU EET EAT DEC ISO an erect shrub up to 3m in height on small yellow-brown § 
attenuata, B. rionotes). Wi The surrounding vegetation is shrubland with a few emergent trees 
flowering season a es). When not in flower the species resembles a stand of Dryandra sessilis. 
by mid November SCENA to be very short. In early October, plants Were reported to be 
SIS CELITNAdN DEGUIT YES 0% were in full flower, and by the end of November most flower 
population appears t w shoots was observed in November. Its response 
o be of a very even-aged nature, suggesting that plants may have re 


Seedlings following a previous fire. 


t has only been recor 


ld be under threat. 





26 


28 


30 


32 


34° 


It is closely related to B. 
roughened basal bark, and 


on a small nature reserve amongst 
ded from this 


toring as i 
open seed follicles were observed 
e is unknown. However, 


and dunes along an 
(B. 
The 
"mainly in bud", 
s had faded. Growth 
to fire is unknown, but the 
generated from 
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BANKSIA OREOPHILA A.S.George (1981) 


Western Mountain Banksia 


31 RECORDS: Jan (3) Feb (0) Mar (2) Apr (0) May (2) Jun (2) Jul (0) 
Aug (6) Sep (5) Oct (4) Nov (2) Dec (5). 


Population Size: 1-10 (2) 10-100 (17) »100 (9) Unspecified (3). 
Conservation Status: Restricted to road verge (0%) Not (90%) 
Unspecified (10%). In conservation reserve (100%) Not (08%) 


Unspecified (0%). 


Tree/Shrub: Tree form (0%) Shrub form (90%) Unspecified (10$). 


Height (metres) 














0.0-0.9 
Ave HABITAT 
-4.0-9.9 Within 2 km of coast: Yes (32%) No (68%) Unspecified (0$). 
10.0-19.9 
-»20 
- Unspecified Vegetation 
od Ç Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 | Mallee 
50-99 Woodland 
100-249 Forest 
250-499 ` Rainforest 
n 500-999 -Cleared farmland 
»1000 Other 
Unspecified Unspecified 
& 100 $ 0 100 % 0 
Soil Type Landform 
Sandy ` Flat 
0 Clayish Seasonally wet 
Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual. slope 
No Lateritic ` Steep slope 
Unspecified Sand over laterite ` Rock outcrop 
Sand over rock ` Hill/mountain top 
Other ` Other 
Unspecified Unspecified 





100 $ 0 








Response to Fire: 6 records 
Growth response: Killed, new seedlings (67%) unspecified (33%). 


Flowering response: Number of records where flowering had occurred after fire (3). Median reported 
time to flowering (25-36 months); minimum reported time to flowering (13-24 months). 

Number of records where flowering had not occurred after fire (1). Maximum reported time to n? 
flowering (25-36 months). 





Flowering 


100 





Possible pollinators 





Pollinator type 9 records: bees, wasps, 
ants (22$) no pollinator observed (78$). 





Specific pollinator 2 records: ant (2) 





J FARMERA NME RRAS AONI. 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 


Neither flowers nor fruiting cones present 
Unspecified 
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448° 449° 420° 424° 





Herbarium collections 




















447° 418° 419° 420° 


National Parks >50000 ha. ^ — 


DISCUSSION 
Atlas records confirm that B. oreophila is restricted to the slopes and mountain topai oF EO etd 
Range (e.g. Mt Magog, Bluff "Knoll, Mondurup Peak) and the Barrens (e.g. Mt Maxwell, tren Ú rere e 
Mt Barren) where it occurs at altitudes of between 100 and more than 1 000 metres. s rd A OIGE 
relatively few populations recorded and most are of less than 100 plants, the end aw ATI protected. 
is within conservation reserves, and with correct management, therefore, shou opular Stirling 
However, the species is susceptible to dieback disease and populations near the ri PES resulting in 
Range walking tracks are severely infected. It is now generally agreed that human Eri. along these 
the movement of infected soil is one of the major causes of the spread of dieback di 

tracks. 

The species grows as a shrub generally less than 2 m in height, but is occasionally TNR ae SSS 1518 
rocky soil or shale, sometimes in white sand derived from underlying quartzite to Mas Suchi asb. 
Surrounding vegetation is a species-rich low heath or tall shrubland inclu ae M uealypts form che 
lemanniana, B. nutans, B. baueri, B. solandri or B. gardneri. Sometimes ma ode and June, though 
dominant vegetation e.g. E. lehmannii, E. coronata. Flowering was recorded in I eS predominantly in 
George (1981) defined the flowering period as June and July. New shoot grow It may require at least 
November and December. The species is killed by fire and regenerates from seed. M 

four years for young plants to reach maturity and flower. 
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BANKSIA ORNATA F.Muell. ex Meissner (1853) 


Desert Banksia 


839 RECORDS: Jan (35) Feb (66) Mar (49) Apr (38) May (218) Jun 
(162) Jul (38) Aug (22) Sep (41) Oct (43) Nov (19) Dec (57). 


Population Size: 1-10 (82) 10-100 (126) >100 (547) Unspecified 
(84). 


Conservation Status: Restricted to road verge (27%) Not (61%) 
Unspecified (12%). In conservation reserve (35$) Not (60$) 
Unspecified (4$). 


Tree/Shrub: Tree form (0.2%) Shrub form (90%) Unspecified (10$). 
Height (metres) 


HABITAT 


9 


Altitude (metres) 


<20 

20-49 

50-99 
100-249 
250-499 
500-999 
>1000 

-Unspecified 








100 k3 


° 


Soil Type 


Sandy 
Clayish 
JFMAMJJASOND Loamy 
Peaty 
Gravelly 
^ Yes Rocky 








No Lateritic 
Unspecified Sand over laterite 
Sand over rock 
Other 

Unspecified 


m 
° 
e 
de 





Response to Fire: 93 records 








Within 2 km of coast: Yes (2%) No (90%) Unspecified (9$). 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 

Ma aT 


Landform 


` Flat 

- Seasonally wet 
Lake edge 
River bank 
Valley bottom 
Gradual slope 
Steep slope 

- Rock outcrop 
Hill/mountain top 
Other 

p EE OCEAN 





Growth response: Ground resprout (2$) ground resprout and killed, new seedlings (4%) killed, new 


seedlings (59%) trunk resprout (3%) sucker resprout (1%) killed, no seedlings (2%) unspecified (28%)- 


Flowering response: Number of records where flowering had occurred after fire (39). Median reported 
time to flowering (37-48 months); minimum reported time to flowering (<1 month). 
Number of records where flowering had not occurred after fire (39). Median reported time to n2 


flowering (13-24 months); maximum reported time to no flowering (49-60 months). 





Flowering 


Possible pollinators 


Pollinator type 379 records: bird (36$) 
butterflies/moths (0.3%) bees, wasps, 
ants (17%) flies (0.3%) mammals (0.3%) no 
pollinator observed (47%). 








Specific ollinator 118 records: 
(12) 


honeyeater New Holland Honeyeater 


(46) Singing Honeyeater (2) Tawny-crowned 
Honeyeater (1) Noisy Miner (3) 
Spiny-cheeked Honeyeater (3) White-faced 
Honeyeater (1) Red Wattlebird (3) Little 
Wattlebird (3) Little  Thornbill (10) 
White-browed Babbler (1) ant (8) bee (18) 
European honey bee (7) 





(Jaen Epa Mame ADEM Serie EARS EDO NED 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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136° 138° 140° 142 








Herbarium collections 














Kangaroo Is. 


o, Horsham 
o Stawell 










136 138° 140° 142° 144 


DISCUSSION 
A NR have confirmed that B. ornata occurs in South Australia and victoria, from the southern 
EE E E a as far east as the Grampians (9 km north of Halls Gap) and Wyperfeld National Park (15 km 
Tana Wes ECCUE The species is apparently absent from Yorke Peninsula but abundant on Kangaroo 
locally keard wards, the species extends to Mt Gambier (S.A.) and Casterton (Vic.). The species 1$ 
OO EE URCI Dari and most recorded populations are of more than 100 plants. In parts of Ngarkat 
ernie at ark (S.A.) and Little Desert National Park (vic.) it is the dominant plant over large areas 
cord localities of 500 m x 500 m containing thousands of individuals. 

Ate eee is typically a shrub up to 3 m in height. 0.3 m high x 2.5 m wide was 
ER PT Little Desert National Park. Deep sandy soils are strongly preferred with heavier soils 
Meneses aa pe ECU EIUS in its distribution. A few Atlas records of it growing in red 
SEU SY s b be investigated. Landforms are typically flat to gently undulating. Surrounding 
the Sey) kis 1 woodland or heath, less commonly mallee eucalypts or shrubland. In parts of its range 
killed - is liable to severe frosts. Mature plants are generally tolerant but younger plants may be 
Prisa Se grnata flowers in winter when the abundant showy flowers are very attractive to honey-eating 
RESNOST eral colour variants exist - the usual cream, to yellow/orange or bronze. The main season of 
Resultant growth is summer. The species is generally killed by fire and. regenerates from seed. 
PaenMdbse CERNIT may take up to 5 years to reach maturity and flower- Individual plants have also 
re th rved resprouting both from below ground and from their trunks. There is also evidence of sucker 

grow (A. Salkin pers. comm.). In very hot fires, both mature plants and seed may be incinerated 


leaving patches of bare ground with no seedling regrowth (L. Gray pers. comm). 


30* 


34° 


35° 
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BANKSIA PALUDOSA R.Brown (1810) 


Swamp Banksia, Marsh Banksia 


291 RECORDS: Jan (21) Feb (28) Mar (30) Apr (19) May (44) Jun (63) 
Jul (2) Aug (19) Sep (14) Oct (9) Nov (31) Dec (11). 


Population Size: 1-10 (32) 10-100 (91) 2100 (167) Unspecified 
(1). 
Conservation Status: Restricted to road verge (0$) Not (96$) 


Unspecified (4%). In conservation reserve (54$) Not (428) 
Unspecified (4%). 





Tree/Shrub: Tree form (0%) Shrub form (98%) Unspecified (2$). 
Height (metres) 























0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
raven :9 Within 2 km of coast: Yes (15$) No (82$) Unspecified (2$). 
0—1979 
>20 
Unspecified Vegetation 
ie $ S Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
-100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
»1000 Other 
Unspecified Unspecified 
100 % 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
Clayish - Seasonally wet 
Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual. slope 
No Lateritic Steep slope 
Unspecified Sand over laterite - Rock outcrop 
Sand over rock - Hill/mountain top 
Other Other 
Unspecified - Unspecified 
100 $ 0 
w 
Response to Fire: 51 records 
Growth response: Ground resprout (73%) killed, new seedlings (4%) unspecified (24%). 
ted 


Flowering response: Number of records where flowering had occurred after fire (11). Median repor 
time to flowering (25-36 months); minimum reported time to flowering (13-24 months). A 
Number of records where flowering had not occurred after fire (21). Median reported time t9 n 
flowering (13-24 months); maximum reported time to no flowering (61-72 months). 


Flowering 









Possible pollinators 


Pollinator type 191 records: bird (3$) 
bees, wasps, ants (2%) mammal (1%) no 
pollinator observed (95%). 


Specific pollinator 18 records: New 
Holland Honeyeater (4) White-eared 


Honeyeater (1) Yellow-faced Honeyeater 
(1) Crescent Honeyeater (2) Red 
Wattlebird (2) Eastern Spinebill (3) ant 
(2) European honey bee (2) Brown 
Antechinus (1) 





Ap SS Aye gN Ah ck JIPA pe Wer ibe dy 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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146 148° 150° i52" 








Herbarium collections 




















148 150 152° 


DISCUSSION 

From herbarium re i 

South Wales, n sas Eds aa appeared that Banksia paludosa unct populations in New 
the other from eee tl e coastal strip and adjoining mountains between Ulladulla and Glen pavis, and 
collection from Hat LS Sm almost to the Victorian Border. There was also an isolated 1966 
nature of the’ species crie of Kempsey (L. Johnson). Atlas contributors have confirmed the disjunct 
extensively surveyed. ae outyling population at Hat Head was not recorded even though the area was 
Mountains and sydney x pared to herbarium records, the absence of many sight records from the Blue 
confused with B. EE CR e puzzling since both areas Were again well covered. B. aludosa can be 
Ulladulla, B. amor ut in the areas concerned this species was not recorded either. Inland from 
herbarium Au to ine almost to Tarago. This is approximately 50 km further inland than 


udosa occurred in two disj 


tion from Ben Boyd National Park 
and 1.5 m wide. The 
reas can be fairly shallow with rock 
orms are generally flat or gently 


to 2 m in height. However, a popula 


B. i n 
B. paludosa is typically a shrub up 
te with plants 30 cm high 


in the y 
species os Sede of its range is completely prostra 
ETENE PERS Ee in sandy soil which in mountainous a 
undulating. T S EIMETG were from the coastal plain where landf 
impeded drainage EXER ee: occur on hill tops, plateaus, slopes or rocky outcrops. sites often have 
sometimes heath. The s nen Rca wet, Surrounding vegetation is usually eucalypt woodland, but 
were observed visiting At ies lowers from late autumn through winter when several honey-eating birds 
Antechinus (A. stuartii) en spikes. On the upland heaths at Barren Grounds Nature Reserve, the Brown 
and R. Goldingay 1986). as been frequently observed and is thought to be the main pollinator (R. Whelan 
. Summer appears to be the main season of new shoot growth. presumed hybrids of 
have been recorded at 


B. paludosa x B. margi 
N: zd B. marginata and of B. paludo i : " : ? M 
adgee Nature Reserve in southern New South es. integrifolia ver inte rifolia 
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BANKSIA PETIOLARIS 


F.Muell. (1864) 


51 RECORDS: Jan (3) Feb (4) Mar (15) Apr 
(3) Aug (4) Sep (4) Oct (3) Nov (1) Dec (7). 


(7) May (0) Jun (0) Jul 





Population Size: 1-10 (8) 10-100 (9) >100 (33) Unspecified (1). 
Conservation Status: Restricted to road verge (37%) Not (63%) 
Unspecified (0%) . In conservation reserve (18%) Not (82%) 
Unspecified (0%). 
Tree/Shrub: Tree form (0%) Shrub form (98%) Unspecified (2%). 
Height (metres) 
0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (0%) No 
10.0-19.9 an” aoe oe 
>20 
Unspecified 
"RS $ 0 Altitude (metres) 
<20 
New Shoot Growth 20-49 
Treo e, 50-99 
100-249 
250-499 
Aoo 500-999 
>1000 
Unspecified 
ë 100 & 0 100 $ 
Soil Type 
Sandy 
0 Clayish 
Loamy 
Peaty 
Gravelly 
Yes Rocky 
No Lateritic 
Unspecified Sand over laterite 
Sand over rock 
Other 
Unspecified 
100 $ 0 





Response to Fire: 7 records 


Growth response: Killed, new seedlings (14$) unspecified (863). 


Flowering response: 
Number of records where flowering had not occurred after fire (7). Medi 


flowering (1-12 months); maximum reported time to no flowering (25-36 months). 


Flowering 


100 


Possible pollinators 


Pollinator 
wasps, ants 
(968). 


type 
(48 


Specific pollinator 





HEMUANMIJIEUSAUMSMOPZNED 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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no pollinator observed 








(100%) Unspecified (0$). 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


Landform 


Flat 

- Seasonally wet 
Lake edge 

- River bank 
Valley bottom 
Gradual slope 
| Steep slope 

Fr Rock outcrop 
Hill/mountain top 
- Other 
Unspecified 


Number of records where flowering had occurred after fire (0). 
an reported time to 


no 







25 records: bees, 


0 records: 











31 


3e 


33 


34 


35 


424° 122" 123° 124° 


K EEE eee 
rons] 
Herbarium collections 

















Scaddan 
Israelite Ba 











120 121" 122" 423° 424° 


DISCUSSION 

Atl n i i i 1 peg 

cia NE COTES gudicats that, for B. petiolaris, the bulk of its populations are in two disjunct areas, 

and Israelit caddan and Condingup and the other centred on Cape Arid National Park between Boyatup Hill 

Vas atinlé e Bay. To the west are two isolated records from the Esperance to Ravensthorpe highway. One 
rom Esperance and the other is 4 km west of the Rabbit Proof Fence. The latter extends the 


range of this species by about 50 km. Neither the 1962 collection of J. Beard's from Salmon Gums nor R. 
Atlas contributors. The 


ANN | 
Petas SELA SEE HER from northern Cape Arid National Park were recorded by h 
E SEA eae common with two-thirds of its recorded population having more than 100 plants. It is 
ET r7 RS Y x susceptible banksias to dieback disease and currently seems under no threat. However, 
They could b estern populations occur on road verges in areas that are largely cleared for agriculture. 
e at risk if road verges become degraded through fertilizer drift and weed invasion. 
Bis pero ae a prostrate shrub with leaves and flower spikes at ground level. _ It has a strong 
He SEHMNERSS us VERRE. white sands on flat or gently undulating land. surrounding vegetation 15 usually low 
eri Y GE Hi it is sometimes taller shrubland with species such as B. Speciosa. There were few Atlas 
PRIAN P ROAD but George (1981) stated that it is October-December. New shoot growth is apparent 
(1981) ob s of the year, with no particular season being favoured. A single record confirms George's 
observations on the species being non-lignotuberous. 


31 


32 


33 


34° 


35 
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BANKSIA PILOSTYLIS  c.aaraner (1964) 


102 RECORDS: Jan (14) Feb (8) Mar (7) Apr (11) May (1) Jun (2) Jul 
(12) Aug (16) Sep (2) Oct (11) Nov (12) Dec (6). 





Population Size: 1-10 (8) 10-100 (37) 5100 (57) Unspecified (0). 


Conservation Status: Restricted to road verge (448) Not (55%) 
Unspecified (19). In conservation reserve (14$) Not (79%) 


Unspecified (7$). 




































Tree/Shrub: Tree form (2%) Shrub form (97$) Unspecified (1$). 
Height (metres) 
0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 M 
4.0-9.9 Within 2 km of coast: Yes (1%) No (98%) Unspecified (1%). 
10.0-19.9 
>20 
Unspecified Vegetation 
509 $ ° Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 -Mallee 
50-99 Woodland 
100-249 | Forest 
250-499 Rainforest 
NIU 500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
$ 100 $ 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
0 Clayish | Seasonally wet 
Loamy | Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky | Gradual: slope 
No Lateritic | Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock 'Hill/mountain top 
Other Other 
Unspecified Unspecified 










Response to Fire: 6 records 
Growth response: Ground resprout (50$) killed, new seedlings (33%) unspecified (17%). 


Flowering response: Number of records where flowering had occurred after fire (4). Median reported 
time to flowering. (49-60 months); minimum reported time to flowering (25-36 months). 
Number of records where flowering had not occurred after fire (0). 


Flowering 







Possible pollinators 


Pollinator type 60 records: bees, 
wasps, ants (25$) flies (3$) beetles (7$) 
no pollinator observed (65$). 





Specific pollinator 14 records: ant 
(13) bee (1) 


J FM AS MIN URCUREATSSISOSENEED. 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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34 


32 


33 


35 


424° 422° 423° m 











Herbarium collections 











o Salmon Gums 


Esperance 





120 424° 422° 423° 124° 


DISCUSSION 


Atla e ) a 

RUE todas LOL wet pilostylis have a similar range to herbarium collections but are much more 
WRVEnsthorpe eirHe AE TOES location is near the Rabbit Proof Fence approximately 50. km east of 
species is locally c sternmost location is in Cape Arid National Park on the track to Israelite Bay. The 
However, most m ET E with the majority of its recorded populations being of more than 100 plants. 
on road verges M LEM lies within agricultural areas and almost half its recorded populations occur 
vulnerable A TS pn 14* of its populations in conservation reserves, the species is considered 
susceptible of W status, therefore, shou it is one of the least 
Bony ans eto Seen Australian banksias to dieback disease. 

However, E aerate B. media never occur together although overlapping in their geographic range. 
locality e ntributors recorded several occurrences of the two species within the same record 

.g. at Truslove Nature Reserve north of Scaddan. 

p to 4 m. It occurs in white 
mallee-heath or tall shrubland. Landforms are 
to January. New shoot growth is 
the flower spikes, but it is not 


B. il ky dw A 
B. pilostylis is typically a shrub less than 2 m in height, occasionally u 


s = 

ER WIES SBS G or sand over laterite, amongst heath, 
predominantly icu gently undulating. The species flowers from November 
NUI. CENT esee TE There were several recordings of ants visiting 3 
investigation aie can be effective pollinators. The fire response of the species requires further 
being killed "s Las contributors recorded three occurrences of lignotuberous regrowth and two of plants 
y fire and regenerating from seed. However, George (1981) stated that the species is 


always non-lignotuberous. 


ld be monitored. Fortunately, 
stated that B. pilostylis 


31 


32 


33° 


35° 
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BANKSIA PLAGIOCARPA 


Dallachy's Banksia 


A.S.George (1981) 


21 RECORDS: Jan (1) Feb (0) Mar (0) Apr (0) May (3) Jun (0) Jul (9) 
Aug (0) Sep (7) Oct (1) Nov (0) Dec (0). 

Population Size: 1-10 (3) 10-100 (7) »100 (11) Unspecified (0). 
Conservation Status: Restricted to road verge (0%) Not (100%) 
Unspecified (0%). In conservation reserve (57%) Not (43%) 
Unspecified (0$). 











Tree/Shrub: Tree form (38%) Shrub form (38%) Unspecified (24%). 
Height (metres) 
0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (29$) No (71%) Unspecified (0$). 
10.0-19.9 
»20 
Unspecified Vegetation 
oe ` z Altitude (metres) Grassland 
ameen Small shrubs 
<20 Large shrubs 
New Shoot G 20-49 Mallee 
ot Growth 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
AAU 500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
$ 100 % 0 100 % 0 
Soil Type Landform 
Sandy - Flat 
0 Clayish - Seasonally wet 
JFMAMJJASOND Loamy - Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic - Steep slope 
Unspecified Sand over laterite 


Sand over rock 
Other 
Unspecified 





Response to Fire: 9 records 


Growth response: 
resprout (11$) unspecified (33$). 


Flowering response: 
time to flowering (1-12 months); minimum reported time to flowering (1-12 months). 
Number of records where flowering had not occurred after fire (3). 
flowering (1-12 months); maximum reported time to no flowering (1-12 months). 


Flowering 


Possible pollinators 


Specific pollinator 





UNPHEMIQATMWNUPIJICTASSSMORINSED 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Number of records where flowering had occurred after fire (5). 


Rock outcrop 

- Hill/mountain top 
Other 

| Unspecified 


Killed, new seedlings (44%) killed, new seedlings and trunk resprout (11%) trunk 


Median reported time to no 


Pollinator type 0 records: 


0 records: 





Median reported 














444 442° 443° 444° 445° 146° 447° 


14 


15 


Herbarium collections 


Cooktown 


16 


17 


18 





19 


20 








21 


ee 
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DISCUSSION 


restricted to Hinchinbrook Island and the adjacent mainland. 
ontributors found it on t 


large numbers a 


and tops o i in such 
p f Nina Peak and Mt Bowen, sometimes i 
p itself. 


EAT aera ty be to Mt Bowen and on the mountain to 

witniniheWsans el od and 720 m. At less than 400 m, B. integrifolia var a 

steep slopes and EERS ocality. B. plagiocarpa grows in gravelly, rocky or clayey S € 
ops, surrounded by tall s rubland e.g. Leptospermum flavescens, Casuarina Sp. 


also occurs in forest. 


on Hinchinbrook Island, 


On t i ; A 

a I E species is found on the slopes and top of Bishops Peak. 

sometimes in ver Ed the dominant plant. Here, the soil type is sand over 

plagiocarpa, B yS areas e.g. near creeks and soaks. tion is grassland or woo 

was burnt in RII ELLE var. aquilonia and Eucalyptus SPP: 

of plants were SOM AN and although some large mature trees resprouted from epi 
illed. Atlas contributors reported thousands of young seedlings a few centimet 


(July 1986) It would 

d I 4 therefore seem that the species is onl artly fire tolerant 
plants also being killed by fire and regenerating from seed. x a É 
few locations less than 30 km apart. 
t so at Bishops peak. Its apparent 
s at intervals too sho 


The vegeta 
Much of the population on 





B. Rai is a rare banksia known only from a 
fire place an with a conservation reserve, but no 
flowerin = e species at great risk. Successive fire 

g and seed set could greatly reduce the population. 





Ban i i : 
\ksia plagiocarpa is a shrub or tree up to 4 m in height. It occurs in Queensland where it is 
i on Hinchinbrook Island, the S ecies had 
been previously recorded only on the north slope of Mt Bowen. Atlas C i Tas slopes 
s to form the dominant plant e.g. 
the species 
quilonia often occurs 
oils generally on 


Above 400 m it is often 
rock and the species is 
dland of B. 
Bishops Peak 


cormic buds, the majority 
res high 


with some large 


On Hinchinbrook 
susceptibility to 
rt to allow sufficient 


14 


15° 


16° 


17° 


18° 


19° 


20° 
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BANKSIA PRAEMORSA andrews (1802) 


Cut-leaf Banksia 


28 RECORDS: 


Population Size: 1-10 (5) 


Conservation Status: 
Unspecified (0%). In 
Unspecified (4%). 


Tree/Shrub: Tree form (26%) 


Height (metres) 























0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
lore E Within 2 km of coast: Yes (100$) No (0$) Unspecified (0$). 
>20 
Unspecified Vegetation 
Ud i 3 Altitude (metres) Grassland 
Small shrubs 
«20 Large shrubs 
20-49 Mallee 
New Shoot Growth 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
100 500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
$ 100 $ 0 100 g 0 
Soil Type Landform 
Sandy - Flat 
0 Clayish - Seasonally wet 
Loamy - Lake edge 
Peaty - River bank 
Gravelly Valley bottom 
Yes Rocky Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite - Rock outcrop 
Sand over rock Hill/mountain top 
Other - Other 
Unspecified Unspecified 


3 records 


Response to Fire: 


Growth response: 
resprout (33%). 


Killed, 


Jan (0) Feb (1) Mar 
Aug (6) Sep (3) Oct (6) Nov (1) D 


Shrub form (74$) 





(5) Apr (3) May (0) Jun (1) Jul (1) 
ec (0). 


10-100 (10) >100 (12) Unspecified (0). 


Restricted to road verge (0%) Not (1003) 
conservation 


reserve (74$) Not (22%) 


Unspecified (0%). 








new seedlings (33%) trunk resprout (33%) killed, 











E. 


no seedlings and trunk 








Flowering response: Number of records where flowering had occurred after fire (2). Median reported 
time to flowering (24-25 months); minimum reported time to flowering (13-24 months). 
Number of records where flowering had not occurred after fire (1). Maximum reported time to n? 


flowering (13-24 months). 


Flowering 


100 






Possible pollinators 


Pollinator type 9 records: bird (223) 
bees, wasps, ants (56$) no pollinator 
observed (22$). 


Specific  pollinator 8 records: New 
Holland Honeyeater (2) ant (6) 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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° 
33 30' 
Herbarium collections 


33° 45' 





34 











34' 45' 


SS ER Cape Riche 


34' 45' 


o Denmark 
35 


35' 15' 


417' 30' 448° 448° 30° 


DISCUSSION 

B. praemorsa is known from only a few localities along the south coast of western Australia near PERO 
W.A. Herbarium collections were from Torndirrup National Park, Mt Gardner, Bald Island and Cheyne A ee 
Apart from Bald Island, all these sites were recorded by Atlas contributors who also showed ne 
populations in these areas to be more extensive than was previously known. Additional LEEREN: mae 
at Nannarup Beach, at Torbay, and on the coast towards Cape Riche opposite Haul Off Rock. The 19 ot 
records were both range extensions. With relatively few populations known and these being mostly © Tcu 
than 100 plants, the conservation status of the species should be closely monitored. Howes ee Em Od 
three-quarters of recorded populations are in conservation reserves (chiefly Torndirrup Nationa Par 

Two Peoples Bay Nature Reserve) so with correct management the species should be secure. 

B. praemorsa occurs as both a shrub and tree, generally less than 4 m in height though sometimes E 
Specimens have been observed as large as 6-7 m with single trunks 30-40 cm in diameter. It ds ES 
within 2 km of the coast, often growing on the seaward facing slopes of sand dunes ers ED rd 
formations of shallow sand over limestone. In very exposed locations plants are of tet ane etel re 
low limestone cliffs at the end of Sinker Reef Road, Two peoples Bay Nature Resett™ ee Aa autumn 
only 1 m high. The species flowers from September to November. New shoot growth may be from pote been 
to winter though further data are needed to confirm this. Plants with pure yellow flowers at z 
recorded from a few scattered locations and may come true from seed (D. pavidson, Perai era was of 
praemorsa is thought to be killed by fire and to regenerate from seed. The trunk resprou x 

plants near the edge of a fire where fire intensity was therefore low. 








34 


34°15’ 


34° 30' 


34° 45' 


35° 


35 15° 


35 30' 


33' 30' 


33' 45' 
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BANKSIA PRIONOTES 


Acorn Banksia, Orange Banksia 


Lindley (1839 

















) 





















386 RECORDS: Jan (19) Feb (27) Mar (45) Apr (34) May (33) Jun (13) 
Jul (21) Aug (36) Sep (93) Oct (21) Nov (12) Dec (26). 
Population Size: 1-10 (64) 10-100 (150) >100 (167) Unspecified 
(5) 2 
Conservation Status: Restricted to road verge (26%) Not (69%) 
Unspecified (58). In conservation reserve (318) Not (65%) 
Unspecified (4%). 
Tree/Shrub: Tree form (82%) Shrub form (16%) Unspecified (2%). 
Height (metres) 
0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
sp Within 2 km of coast: Yes (3%) No (96%) Unspecified (1%). 
0.0-19.9 
»20 
Unspecified Vegetation 
ae Hd z Altitude (metres) Grassland 
z "Small shrubs 
«20 Large shrubs 
N S 20-49 Mallee 
ew Shoot Growth 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
100 500-999 Cleared farmland 
21000 - Other 
Unspecified Unspecified 
$ 100 % 0 100 $ 0 
Soil Type Landform 
Sandy " Flat 
0 Clayish " Seasonally wet 
JFMAMJJASOND Loamy ` Lake edge 
Peaty ` River bank 
Gravelly ` Valley bottom 
Yes Rocky | Gradual: slope 
No Lateritic ` Steep slope 
Unspecified Sand over laterite ` Rock outcrop 
Sand over rock Hill/mountain top 
Other - Other 
Unspecified - Unspecified 





35 records 


Response to Fire: 


Growth response: Ground resprout 











(9%) ground resprout and trunk resprout (3%) killed, new seedlings 
led, no seedlings and killed, new seedlings (3%) unspecified (37$). 


(46%) killed, no seedlings (3%) kil 


Flowering response: Number of recor 
time to flowering (25- 
Number of records wh 
flowering (13-24 mont 


ds where flowering had occurred after fire (15). 
36 months); minimum reported time to flowering («1 month). 

ere flowering had not occurred after fire (8). Median reported time to no 
hs); maximum reported time to no flowering (25-36 months). 


Median reported 





Flowering 


100 











Possible pollinators 


Pollinator type 114 records: bird (32$) 
butterflies, moths (1$) bees, wasps, ants 





(15$) flies (1$) no pollinator observed 
(518). 
Specific ollinator 45 records: 
honeyeater (12) New Holland Honeyeater 
0 (2) Brown Honeyeater (2) Ee S sl 
Honeyeater (3) Singing Honeyeater (4 
Arial i SS a O A CD ON Pi D Tawny-crowned Honeyeater (1) wattlebird 


(1) Red Wattlebird (2) Eastern Spinebill 
(1) lorikeets and allies (1) ant (10) bee 
(5) aphid (1) 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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26 


27 


28 


29 


30 


31 


32 


33 


112 414° 116 418° 


114 446° 418° 120° 





Herbarium collections] 











X E 
yy ox Gingin 


o Lake Grace 
XX 


X 
ye X 


Jerramungup 0 





DISCUSSION 


h almost to Shark Bay and inland as far as Wongan 


d extended this distribution. To the south-east of 


B. prionotes was previously recorded from Wagin nort 
ecup Lake, Holland Rocks, Lake 


HE EH Qua edid Atlas records have confirmed an 
Gaitlocus ard A en, have been recorded from the vicinities of Coyr 
Wagin. Further north, d 2 The latter record is a considerable range extension being some 160 km from 

pecies is recorded from 15 km east of Shackleton and from approximately 10 km 


north of Kel i š 
lerberrin. B. prionotes ganan a strong preference for deep sandy soils, often yellow in 


colour, In th =; 
e north of its range where sandy soils are widespread, Atlas records show the species to 
1 defined eastern boundary which coincides approximately 


f its range the heavier soils of the Darling Scarp 
To the east of the scarp, soils are generally 
o the occasional occurrences of alluvial or 


sone m aaa continuous distribution with a wel 
AC mm rainfall isohyet. In the south o 
S GTEEEIE AEREE barrier to its distribution. 
aeolian deep AAE E prionotes are limited t 
in height. It is often locally common forming 
titute the dominant plant. Its showy orange 
are frequently visited by honey-eating birds 
Brown Honeyeater and Red Wattlebird. Flowers 
is mainly in summer. The species is generally 
from epicormic buds and at 

i s a tall tree. 
Perth. 


eci 3 
T T, ea as either a tree or shrub up to 10 m 
flowers puce land or tall shrubland where it may cons 
VUCHWSSBUHS RATIS between February and June when they 
were also rec cq. Honeyeater, White-cheeked“ Honeyeater, 
killed by fire aan late as October. New shoot growth 
ground! level E eo esa tees from seed. Records of plants resprouting 
Baird (1977) for p eet a result of low fire intensities and/or the species occurring a 
Presumed hybrids eat e, noted that B. prionotes trees were not i i i 
and are described +a Sr gre x B. menziesii and of B. prionotes x B. 







26 


27 


28° 


29° 


30 


31 


32 


33 
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BANKSIA PULCHELLA  n.Brown (1810) 


Teasel Banksia 


147 RECORDS: Jan (7) Feb (21) Mar (22) Apr (17) May (12) Jun (2) 
Jul (9) Aug (17) Sep (5) Oct (10) Nov (18) Dec (6). 


Population Size: 1-10 (26) 10-100 (63) »100 (55) Unspecified (3). 
Conservation Status: Restricted to road verge (24$) Not (768) 
Unspecified (18). In conservation reserve (24$) Not (66%) 


Unspecified (10%). 




















Tree/Shrub: Tree form (0%) Shrub form (98$) Unspecified (23). 
Height (metres) 
"0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 
10.0-19.9 
>20 
Unspecified 
100 $ 0 


Altitude (metres) 


<20 

20-49 

50-99 
100-249 
250-499 
500-999 
>1000 
Unspecified 


New Shoot Growth 


100 


Soil Type 


Sandy 
Clayish 
Loamy 
Peaty 
Gravelly 
Rocky 
Lateritic 





JFMAM 


Yes 
No 
Unspecified 


Sand over rock 
Other 
Unspecified 


11 records 


Response to Fire: 


Growth response: Killed, new seedlings (36%) unspecified (64%). 


Flowering response: 


Sand over laterite 


Number of records where flowering had occurred after fire (4). 






— » X 
LARA 
NW 


ANS AN M 
VN 











Within 2 km of coast: Yes (23%) No (77%) Unspecified (0%). 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


Landform 


- Flat 
Seasonally wet 
Lake edge 

- River bank 

r Valley bottom 
` Gradual: slope 
` Steep slope 

` Rock outcrop 
Hill/mountain top 
Other 
Unspecified 













Median reported 


time to flowering (12-13 months); minimum reported time to flowering (1-12 months). 


Number of records where flowering had not occurred after fire 
flowering (1-12 months); maximum reported time to no flowering (1-1 


(3). 
2 months). 


Median reported time to nO 





Flowering 


100 


J 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Possible pollinators 


Pollinator 
wasps, ants (20$) flies (4$) beetles (2$) 
no pollinator observed (74$). 


Specific pollinator 14 


(13) bee (1) 


type 85 records: bees, 


records: ant 











420° 424° 422° 123° 124° 


_— r 
Herbarium collections 

















Mid Mt Barren 





120° 424° 122° 123° 


DISCUSSION 

B. pulchella extends from Twin Bays in Fitzgerald River National park eastwards to Israelite Bay, always 
within 60 km of the coast. The Pes Bay Sonera is a new locality for this species. previously it had 
i. rd recorded west of Culham Inlet, near Hopetoun. Throughout its range B. pulchella is locally 
COROT CRIS DEA populations being of more than 100 plants. Almost 25% of its recorded populations are 
in conservation reserves. However, the species is susceptible to dieback disease and in national parks 
such as Cape Arid, Cape Le Grand and Fitzgerald River its numbers are diminishing. 


Typically a small shrub less than 1 m in height, B. pulchella grows amongst heath and tall shrubland 
tiolaris. It, occurs in deep white sands on flat or 


often in association with B. speciosa and/or e 

gently sloping landscapes. ~ The C TS aaron riod is summer through to winter, though flowers were 
also recorded in spring. The flowers were very attractive to ants though the struc 
with its very long style means that in visiting the nectaries at the base of the flowers they were almost 
certainly by-passing the pollen presenter and therefore not acting as pollinators. Atlas data suggest 
that new shoot growth can occur both in November-December and/or May-July. The species is non-lignotuberous, 
being killed by fire and regenerating from seed. 


ture of B. pulchella 
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BANKSIA QUERCIFOLIA 


Oak-leaved Banksia 


R.Brown (1810) 


180 RECORDS: Jan (4) Feb (4) Mar (68) Apr (21) May (5) Jun (6) Jul 
(8) Aug (17) Sep (9) Oct (11) Nov (15) Dec (11). 


Population Size: 1-10 (37) 


Conservation Status: 





10-100 (81) »100 (61) Unspecified (1). 


Restricted to road verge (4%) Not (918) 


Unspecified (6%). In conservation reserve (172) Not (76%) 


Unspecified (7%). 


Tree/Shrub: Tree form (11$) 


Height (metres) 








Shrub form (88%) Unspecified (1%). 











0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (24%) No (75$) Unspecified (1$). 
10.0-19.9 
»20 
Unspecified Vegetation 
US 9 ç Altitude (metres) Grassland 
=s | Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
-250-499 Rainforest 
100 500-999 Cleared farmland 
»1000 Other 
Unspecified Unspecified 
$ 100 % 0 100 
Soil Type Landform 
Sandy - Flat 
0 Clayish - Seasonally wet 
JFMAMJJASOND Loamy - Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
Yes Rocky Gradual slope 
No Lateritic - Steep slope 
Unspecified Sand over laterite - Rock outcrop 
Sand over rock - Hill/mountain top 
Other - Other 
Unspecified - Unspecified 
100 $ 0 














Response to Fire: 49 records 


Growth response: Ground resprout and killed, new seedlings (2%) killed, new seedlings (63%) killed, 
no seedlings (2%) unspecified (33%). 


‘Flowering response: Number of records where flowering had occurred after fire (23). Median reported 
time to flowering (25-36 months); minimum reported time to flowering (1-12 months). 

Number of records where flowering had not occurred after fire (14). Median reported time to no 
flowering (13-24 months); maximum reported time to no flowering (25-36 months). 





Flowering 


100 





Possible pollinators 










$ 
Pollinator type 43 records: bird (12%) 
mammals (2%) no pollinator observed 
(86%). 

0 


Specific pollinator 6 records: New 
Holland Honeyeater (5) Western Spinebill 


(1) 


JONFESMISASEM MJIREJEEAMESSEOSENTED 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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32° 30' 


33 


33° 30' 


34 


34° 30’ 


35 


445° 30° 116° 446° 30° 447° 417° 30’ 


116 446° 30' 447° 447° 30° 448° 448° 30° 









— _ er 
Herbarium collections 























448° 


DISCUSSION 
that B. quercifolia had a near coastal distribution 


pet ves Eid Harbour and Cheyne Bay, generally within 35 km SE the coast. There is also an outlying 
distrib eX rom the Stirling Range (Morrison in 1902). Atlas records have confirmed this general 
SY n ion and shown it to extend as far west as D'Entrecasteaux National Park approximately 13 km west 
orthcliffe. The most easterly record was at Mt Manypeaks. The most inland record is from west of 


Lake Muir approximately 50 km inland. 


Western Australian Herbarium collections indicated 


Although it was 


TAE species is typically a shrub less than 2 m in height, though often larger. I 
identified as a tree in 11% of Atlas records, this requires rechecking in the field. B. quercifolia 
drainage is impeded. Surrounding 


grows in sand or peaty sand generally in wetter areas, wherever 
vegetation may be woodland, shrubland or forest. Compared to herbarium collections, there were many more 
Atlas records of B. quercifolia occurring away from the coast in E. marginata woodland or forest where it 
usually occupies the wetter sites - near rivers, creeks, swamps or small depressions. Almost one-quarter 


of recorded populations were within 2 km of the coast where the species grows amongst tall shrubland or 
only metres from high water mark e.g. between 


low heath. Sometimes it is very close to the coast, 

Walpole and Denmark. Here, it grows in seepages and soaks in shallow peaty-sand overlying granite. The 
main flowering season of B. quercifolia is from autumn to spring, though some flowers were recorded as 
early as January. New shoot growth may occur throughout much of the year. In every month except August 
at least 50% of recorded populations were showing new shoot growth. The species is killed by fire and 
regenerates from seed. George (1981) stated that flowering may begin in three years when plants may be 
only 20 cm tall. B. quercifolia is susceptible to dieback disease, especially so due to its preference 
for poorly-drained sites. Although it is relatively widespread at present, its status should be 


monitored in future years. 





32' 30' 


33 


33' 30' 


34° 


34° 30° 


35 


35° 30° 


418° 30’ 
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BANKSIA REPENS  Labillardiere (1800) 


Creeping Banksia 


346 RECORDS: Jan (41) Feb (35) Mar (39) Apr (16) May (18) Jun (21) 
Jul (15) Aug (33) Sep (33) Oct (43) Nov (33) Dec (18). 


Population Size: 1-10 (68) 10-100 (134) >100 (137) Unspecified 
(7). 


Conservation Status: Restricted to road verge (21%) Not (778) 
Unspecified (38). In conservation reserve (39$) Not (568) 


Unspecified (5%). 


Tree/Shrub: Tree form (0%) Shrub form (97%) Unspecified (3$). 





Height (metres) 





0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
ET ° Within 2 km of coast: Yes (20$) No (80%) Unspecified (0%). 
>20 s 
Unspecified 
100 $ 0 


Altitude (metres) 

















Vegetation 


Grassland 





Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 - Rainforest 
100 500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
ç 100 $ 0 100 % 0 
Soil Type Landform 
Sandy Flat 
0 Clayish Seasonally wet 
Loamy - Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky Gradual slope 
i No Lateritic - Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified | Unspecified 
100 $ 0 100 % 0 
oe 
Response to Fire: 38 records 
Growth response: Ground resprout (37%) ground resprout and killed, new seedlings (3%) killed, 
seedlings (5$) unspecified (55$). 
Flowering response: Number of records where flowering had occurred after fire (13). Median reported 
time to flowering (13-24 months); minimum reported time to flowering (1-12 months). 
Number of records where flowering had not occurred after fire (16). Median reported time to no 


flowering (13-24 months); maximum reported time to no flowering (49-60 months). 





Flowering 







Possible pollinators 


bees, wasps, ants 
observed (94%). 


Specific pollinator 





pe ay ob ah dems Ahoy fe) NED 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Pollinator type 117 records: 


(4$) no 


3 records: 


bird (2$) 
pollinator 


ant (3) 

















29 


30 


31 


32 


33 


34 


35 


117 448° 419° 420° 424° 422° 











118 119" 420° 424° 422° 423° 124 


29° 


onal 
Herbarium collections 





30 





34° 














32° 


33 


Grass Patch o 


34° 


35 


36° 














423° 424° 


DISCUSSION 
The 346 

with 80 records Show B. repens to be relatively common between Cranbrook and Israelite Bay, generally 
species is the most eid — one-fifth of its recorded populations are ithin 2 km of the coast. The 
in@eonservation asec: espread of the prostrate shrubs and almo its recorded populations occur 
over laterite Surr E It grows predominantly in deep white i sometimes in sand 
B. repens err ounding: vegetation is usually heath, sometime mallee-shrubland. 
ers from October to December. There is also a single record of it flowering in April. 


Late T 
Spring to summer is the main season of new shoot growth. 
nd pink flowers. 


those from Camel 
Apart from 
If the lobes 


aves and cream a 


its irregularly lobed le 
ardneri such as 


Somctines di Sue ve Lita ae identify with 

Lake Nature verend sd] new leaves can strongly resemble those of B. 

TEES PONCE E ETC USE ERE ma in main text, in W.A. Herbarium, J. Chilvers 1984). 

themselves show ev our, the clue to identification is in the lobing of the leaves. 
en a small degree of irregular lobing, the plant is B. repens. 
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BANKSIA ROBUR 


Eastern Swamp Banksia, Swamp Banksia, 


Cavanilles (180 


Broad-leaved Banksia 




















261 RECORDS: Jan (22) Feb (3) Mar (22) Apr (17) May (34) Jun (34) 
Jul (27) Aug (29) Sep (22) Oct (20) Nov (10) Dec (21). 
Population Size: 1-10 (31) 10-100 (65) >100 (163) Unspecified 
(2). 
Conservation Status: Restricted to road verge (5%) Not (91$) 
Unspecified (48). In conservation reserve (34%) Not (48%) 
Unspecified (18%). 
Tree/Shrub: Tree form (2%) Shrub form (96%) Unspecified (2%). 
Height (metres) 
0.0-0.9 ww 
1.0-1.9 HABITAT 
[22:7 0239 
naan 3 Within 2 km of coast: Yes (38%) No (62%) Unspecified (0$). 
»20 J 
Unspecified Vegetation 
ae ° d Altitude (metres) Grassland 
Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 - Woodland 
100-249 Forest 
-250-499 Rainforest 
100 500-999 -Cleared farmland 
>1000 Other 
Unspecified Unspecified 
$ 100 $ 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
0 Clayish Seasonally wet 
JFMAMJJASOND Loamy "Lake edge 
Peaty ` River bank 
Gravelly ` Valley bottom 
Yes Rocky -Gradual slope 
No Lateritic | Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
‘Other Other 
Unspecified - Unspecified 
100 % 0 100 $ 0 


0) 

















40 records 


Response to Fire: 
Growth response: 


and trunk resprout (10$) trunk resprout (2$) unspeci 


Flowering response: Number of records 


time to flowering (13-24 months); minimum reported t 
Number of records where floweri 
flowering (12-13 months); 


Flowering 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Ground resprout (62$) ground resprout and killed, 


where flowering had occurred after fire 


ng had not occurred after fire 
maximum reported time to no flowering (13-24 months). 













new seedlings (2$) ground resprout 
fied (23$). 
(24). Median reported 
ime to flowering («1 month). 
(8). Median reported time to nO 





Possible pollinators 


Pollinator type 110 records: bird (12$) 
butterflies, moths (1$) bees, wasps, ants 


(7%) beetles (2$) no pollinator observed 
(78$). 
Specific pollinator 20 records: 


honeyeater (2) New Holland Honeyeater (1) 


Brown Honeyeater (5) Tawny-crowned 
Honeyeater (1) Lewin's Honeyeater (1) 
Little  Wattlebird (1)  friarbird (2) 
Little Friabird (1) ant (1) bee (1) 
European honey bee (2) blue butterfly (1) 


jewel beetle (1) 

















140 445° 450° 155° 


15 


Cooktown 


Herbarium NA] Cairns 


0 km 


20 t. Townsville 


20 














0 
e5 


25° 








30 ] 
Brunswick 
Heads 


30 


35 





440° 


DISCUSSION 


Herbari 
ium records indicated that B. robur mainly occurred in two one in New South 
in Queensland between Coolangatta and 


disjunct populations, 


Wal =, = 

TEE Wollongong and South West Rocks and the other 

Julatten and M of Rockhampton. Further north, there were outlying populations near Bowen, 

population north sf Cooktown. Atlas contributors have confirmed this general distribution though the 

population estes Rockhampton appears to be separated by about 200 km from the main Queensland 

almost to Brunswick south. The range of this latter population was also extended beyond Coolangatta 
wick Heads in northern New South Wales. There were new Atlas records from Fraser Island, 


but B. - 
B. Kaspiev's 1955 collection from near Bowen was not recorded. 


B. i 5 
ee EN a shrub less than 2 m in height, occasionally larger. Rarely it can reach tree 
recorded Wn ETT Wooroi State Forest near Caloundra, single-stemmed plants up to 5m high were 
Pasasaq anp T d grows in sandy or peaty soils, sometimes loamy. They are often seasonally or 
ARES Grae: ots T x x generally occurs on the low-lying flat to gently undulating coastal plain but can 
permanent dues rs higher altitudes usually on poorly drained raised plateaus or on slopes close to 
and these largel 5 urrounding vegetation may be woodland or small shrubs. Sedges are common associates 
definite Pi account for the 13% of "other" vegetation records. There does not appear to be a 
NOVenbor (TS ng ToS with flowers recorded in all months of the year except February, May, June and 
OWE HOGE E 1 BA had stated the main flowering period to be January to July. The main season of 
produce its first s ovember-April. Following fire, the species resprouts from its lignotuber and may 
st flowers within only 2 years. B. robur hybridises readily with B. oblongifolia and 


ther = a 
e were 20 Atlas recordings of hybrid populations between Wollongong (N.S.W.) and Pialba (Qld). 
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BANKSIA SAXICOLA A.S.George (1981) 


Grampians Banksia 


54 RECORDS: Jan (5) Feb (13) Mar (3) Apr (1) May (8) Jun (3) Jul 


(0) Aug (0) Sep (2) Oct (11) Nov (4) Dec (4). 

Population Size: 1-10 (19) 10-100 (20) >100 (15) Unspecified (0). 
Conservation Status: Restricted to road verge (0%) Not (98%) 
Unspecified (2%). In conservation reserve (94%) Not (0%) 


Unspecified (6%). 


Tree/Shrub: Tree form (52%) Shrub form (46%) Unspecified (2%). 


Height (metres) 


HABITAT 


Within 2 km of coast: 


Unspecified 


vu ° Q Altitude (metres) 


<20 

20-49 

50-99 
100-249 
250-499 
500-999 
>1000 
Unspecified 


New Shoot Growth 
sew shoot Growth 





Soil Type 


Sandy 

Clayish 

Loany 

Peaty 

Gravelly 

Rocky 
Lateritic 

Sand over laterite 
Sand over rock 
Other 
Unspecified 





JFMAMJJASOND 





Yes 
No 
Unspecified 







3 records 


Response to Fire: 


Growth response: 
Flowering response: 


time to flowering (49-60 months). 


Number of records where flowering had not occurred after fire 
flowering (48-49 months); maximum reported time to no flowering (85 


Flowering 














Holland 


J FM A^ MJ J A'S Oo ND 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Number of records where flowering had occurred after fire (1). 


(2). 


Possible pollinators 


Pollinator type 


Specific 


Honeyeater (1) 








Yes (4$) No (96%) Unspecified (0$). 


Vegetation 


Grassland 
| Small shrubs 
Large shrubs 
Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


100 kJ 0 
Landform 


-Flat 
Seasonally wet 
Lake edge 
River bank 

` Valley bottom 
Gradual slope 
` Steep slope 
Rock outcrop 

: Hill/mountain top 
- Other 
Unspecified 










0 


Trunk resprout (33$) killed, no seedlings (33$) unspecified (33$). 








34 records: bird (63) 

no pollinator observed (94$). 
pollinator 2 records: New 
Honeyeater (1) Crescent 








Minimum reported 


Median reported time to nO 
-96 months). 








140 442° 144° s 


Herbarium collections 





o Stawell 


» 


t Gambier 


9 Melbourne 





142 444° 146° 


DISCUSSION 


Atlas data have i : 
one in The Nene teas tae phe aves seus Ly known distribution of two disjunct populations of B. saxicola, 
sightings were made at se s en Victoria, the other on Wilsons promontory. Within The Grampians, 
Rosea, Mt Difficult, Ston MESE locations including Mt Williams, Major Mitchell Plateau, Mt Lubra, Mt 
south-east of Wartook SOARES SE Mt Thackeray and Chimney Pots Gap. The most northerly record was 9 km 
slopes and mountain tops ab e edge of Mt Difficult Plateau. In The Grampians, B- saxicola occurs on 
or shrub less than 5 ot A ees 550 m (1 168 m on the summit of Mt william). The species occurs as a tree 
2 m. It grows in sandy oH SEL exposed mountain tops it is usually a bushy shrub of no more than 
1 , À Y 
E. obliqua), Bonetimestanongseecall ahaha generally in eucalypt forest or woodland (e.g. E. baxteri, 
eucalypt for grey sand amongst granite rocks in 
planté ATLAS E pee atts At one location, B. saxicola occurs as 10 m high trees and is the dominant 
species usually MM aren is located inland from Sealers Cove up to 300 m above sea level. Thus the 
single plant of B. saxi inland from B. integrifolia var. integrifolia, which it closely resembles. A 
B. xicola was located at Sealers Cove only 5 m above sea level and co-existing with B. 


integrifolia var. integrifolia. 


At Wilson A 
s Promontory the species is a tree 3-8 m tall, growing in 


though flowers were also recorded in May. 
generally ki i firm this. The species is 
y killed by fire and regenerates from seed. A presumed hybrid of B. saxicola x B, mar inata was 

he plant had intermediate leaves and cones 


record 
ed near the summit of Mt William in The Grampians. T 
Specimens have been placed in the National 


The mai i : 
New EE LE EE e der of B. saxicola is January to March, 
ay be in summer though further data are needed to con 





similar to B. saxicol i 
r ` B. a but with i 
Herbarium in Melbourne (A. Salkin) kes tr asini y 
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BANKSIA SCABRELLA 


Burma Road Banksia 


A.S.George (1981) 


17 RECORDS: Jan (0) Feb (12) Mar (0) Apr (2) May (2) Jun (0) Jul 
(0) Aug (0) Sep (1) Oct (0) Nov (0) Dec (0). 

Population Size: 1-10 (1) 10-100 (6) »100 (10) Unspecified (0). 
Conservation Status: Restricted to road verge (53%) Not (47%) 
Unspecified (08). In conservation reserve (6%) Not (94%) 
Unspecified (0%). 


Tree/Shrub: Tree form (0$) Shrub form (100%) Unspecified (0%). 


Height (metres) 


HABITAT 


Within 2 km of coast: 
I SSO Ce Sh E 


Unspecified 


ee : Altitude (metres) 


«20 

20-49 

50-99 
100-249 
250-499 
500-999 
»1000 
Unspecified 


New Shoot Growth 
at hoot Growth 


100 


$ 100 $ 0 
Soil Type 


Sandy 

0 Clayish 
JFMAMJJASOND Loamy 

Peaty 

Gravelly 

Rocky 

Lateritic 

Sand over laterite 

Sand over rock 

Other 

Unspecified 


100 % 0 





Yes 
No 
Unspecified 





1 record 


Response to Fire: 


Growth response: Unspecified (100%). 





Yes (0%) No (100%) Unspecified (0%). 











Vegetation 


Grassland 
Small shrubs | 
-Large shrubs | 
Mallee 

- Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


Landform 


Flat 
Seasonally wet 
Lake edge 

` River bank 
Valley bottom 
` Gradual slope 
` Steep slope 

- Rock outcrop 
Hill/mountain top 
Other 
Unspecified 








E 








Flowering response: Number of records where flowering had occurred after fire (1). Minimum reported 
time to flowering (25-36 months). 
Number of records where flowering had not occurred after fire (0). 
Flowering 
100 
$ Possible pollinators 
Pollinator type 1 record: no pollinator 





Pe Me Age Mae IASON ED 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
L| Unspecified 








observed (100%) 


Specific pollinator 


0 records. 
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27° 30' 


28 


28° 30° 


eg 


29° 30 ' 





114°30' 415° 415° 30° 116° 





Herbarium coblections 








Geraldton 


Dongara p 


o Three Springs 


o Eneabba 








o 
° š : 

114° 30' 445° 445 30 qs 
DISCUSSION 
ZT T a. 
Atlas records have added significantly to the known distribution of the relatively RD scabro 
Prior to the Atlas, there were only five herbarium records of the species and all were recorded by Atlas 
area to the east and south-east of Walkaway (south of Geraldton). These sites VS neat of Mt Adams. 
contributors who also recorded several populations in an area to the east and sou e than 100 plants. 
Here, the species is locally abundant with most recorded populations being of mee this population is 
However, almost 50% of this southern population is confined to road verges and as ye d nature reserve to 
totally unprotected as there are no conservation reserves in this area. The prgeot 17 records for this 
the south of Mt Adams would include a population of B. scabrella. Out a Gore Re erve south-east of 
species only one occurs on a conservation reserve - that of the Burma Road TS ee as "vulnerable, 
Walkaway. The species has been described as "rare" by Marchant and Keighery D. records have shown the 
not presently endangered but at risk in the longer term" by George IEEE D B Wronsiderd to be at risk 
species to be more widespread than was previously thought. However, it is Sti tS the lack of adequate 
due to the majority of its population occurring only on road verges and to 
protection for those that are not. 

3 i iation with B. 
B. scabrella is typically a shrub up to 2 m in height growing in mixed heath often Reverting laterite and 
leptophylla and the shrub form of B. attenuata. It favours sandy soils, SEI S in April. However, 
occurs on gentle slopes or flats. Flowering was recorded in September E r data are needed for new 
George (1981) described the flowering period as September to January. Furthe 
shoot growth before reliable conclusions can be drawn. 


e8 


28' 30' 


e9 


29' 30' 
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BANKSIA SCEPTRUM Meissner (1855) 


Sceptre Banksia 


80 RECORDS: Jan (0) Feb (5) Mar (1) Apr (6) May (7) Jun (0) Jul (3) 
Aug (11) Sep (44) Oct (3) Nov (0) Dec (0). 


Population Size: 1-10 (17) 10-100 (32) >100 (31) Unspecified (0). 


Conservation Status: Restricted to road verge (10%) Not (84%) 
Unspecified (6$). In conservation reserve (45$) Not (51%) 


Unspecified (4%). 


Tree/Shrub: Tree form (31%) Shrub form (69%) Unspecified (0s). 


Height (metres) 



















0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (1%) No (99%) Unspecified (0%). 
10.0-19,.9 
>20 
Unspecified Vegetation 
a : 0 Altitude (metres) Grassland 
w Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 Mallee 
i 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
-Unspecified Unspecified 
100 % 0 100 % 0 
Soil Type Landform 
Sandy - Flat 
Clayish Seasonally wet 
JFMAMJJASOND Loamy " Lake edge 
Peaty ` River bank 
Gravelly r Valley bottom 
Yes Rocky Gradual slope 
No Lateritic | Steep slope 
Unspecified Sand over laterite Rock outcrop 








Sand over rock 
Other 
Unspecified 


` Hill/mountain top 
-Other 
Unspecified 









Response to Fire: 8 records 


Growth response: Killed, new seedlings (100%). 


Flowering response: Number of records where flowering had occurred after fire (4). Median reported 
time to flowering (36-37 months); minimum reported time to flowering (1-12 months). 

Number of records where flowering had not occurred after fire (3). Median reported time to no 
flowering (25-36 months); maximum reported time to no flowering (73-84 months). 





Flowering = 








100 


Possible pollinators 


Pollinator type 7 records: bird (14%) 
bees, wasps, ants (29%) no pollinator 
observed (57%). 





Specific pollinator 3 records: 
honeyeater (1) ant (2) 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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444° 445° 446° 447° 448° 





Herbarium collections 

















o Xuna 


9 Mullewa 


Geraldton 





National Parks >50000 ha. -— — 


DISCUSSION 
B. sceptrum occurs from Hamelin Pool south to an area about 60 km east of Geraldton. Atlas records have 
Shown it to extend further inland than herbarium collections had indicated e.g. to Nerren SEES 
Homestead and Wandana Nature Reserve. The sighting just south of Mullewa had been previously recorded. 
The species is locally common in the lower Murchison River area in Kalbarri National Park but elsewhere 
occurs in generally scattered populations. The large number of records from this national park da 

account for most of the 45$ of recorded populations being in conservation reserves. The species may 5e 
under-recorded as the area in which it occurs was one of the least well covered in W.A. Also the SE 
flowers in summer when temperatures are generally too hot for much field work to be undertaken. The lac 

of any records for November, December and January and the almost non-existent flowering data, bears 
witness to this fact. Fieldwork undertaken following the closing date for Atlas observations indicates 
that the species extends more or less continuously from Shark Bay south to Kalbarri National Park. 
B. sceptrum occurs as a shrub or -4 m in height though sometimes larger. It grows in 
shrubland and deep sandy soils REGEL EET ae red in scious Associated plants include Banksia 
ashbyi, Actinostrobus and mallee eucalypts. Landforms may be flat plains or gently undulating 
consolidated dunes. New shoot growth occurs in spring and also autumn. Due to lack of records it d 
known whether this extends throughout summer. The species is killed by fire and regenerates from seed. 
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BANKSIA SEMINUDA 


River Banksia 


(A.S.George) B.Rye (1984) 


190 RECORDS: Jan (41) Feb (2) Mar (36) Apr (18) May (13) Jun (11) 
Jul (6) Aug (9) Sep (14) Oct (4) Nov (12) Dec (24). 


Population Size: 1-10 (47) 


Restricted to road verge (4%) Not (88%) 
conservation reserve (12%) Not (77%) 


10-100 (91) >100 (50) Unspecified (2). 


Conservation Status: 
Unspecified (78). In 
Unspecified (11%). 
Tree/Shrub: Tree form (97%) 


Shrub form (2%) Unspecified (1$). 


Height (metres) 


0.0-0.9 

1.0-1.9 m— 

270-379 

470-979 Within 2 km of coast: 
10.0-19.9 

>20 
- Unspecified 


100 % 0 Altitude (metres) 

















" 100 % 


° 














Soil Type 


Sandy 
0 Clayish 
JFMAMJJASOND Loamy 
Peaty 
Gravelly 
Yes Rocky 
No Lateritic 
Unspecified Sand over laterite 
Sand over rock 
Other 
Unspecified 


Yes (7%) No (93%) Unspecified (09%). 


Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth | 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 - Rainforest 
"S 500-999 Cleared farmland 
»1000 Other 
Unspecified Unspecified 
100 g 0 
-Flat 
Seasonally wet 
- Lake edge 
- River bank 
Valley bottom 
Gradual slope 
Steep slope 
Rock outcrop 
Hill/mountain top 
- Other 
Unspecified 
100 $ 0 








Vegetation 


Landform 








22 records 


Response to Fire: 


Growth response: 
seedlings (14%) unspecified (55%). 


Flowering response: 


Number of records where flowering had occurred after fire (14). 


Ground resprout (5%) killed, new seedlings (14%) trunk resprout (14%) killed, nO 


Median reported 


time to flowering (24-25 months); minimum reported time to flowering (<1 month). 


Number of records where flowering had not occurred after fire (4). 


Median reported time to nO 


flowering (13-24 months); maximum reported time to no flowering (61-72 months). 





Flowering 








100 


Possible pollinators 


Pollinator type 


Specific 





AP CG GY Eb af Ab ANTO ah. at) a) 


wattlebird (3) 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 





flies (2%) no pollinator observed (75%). 


pollinator 7 


honeyeater (2) New Holland Honeyeater (2) 





——j 


63 records: bird (24%) 


records: 








34 


32 


33 


34 


4 5 
15 116 417 418° 119° 













Herbarium collections 

















Mandurah 


X Collie 


Busselton X 


x* x 
X XX Bridgetown 
Xx x 
3 X & Tonebridge 


o Mt Barker 


115 116° 117° 118° 119° 


g creeks and 


B. seminuda i i 

river Panka Am ABTA. 2 tall forest tree up to 20 m or more in height. i 

(east of Mandurah) to th jarrah (Eucalyptus marginata), Or karri (E. diversicolor) from the Murray River 
e Blackwood River and along the south coast from the Donnelly River to Waychinicup 

Brook and Tonebridge. 


River nea 
ear Mt Manypeaks. The most inland records are from Boyup 


DISCUSSION 
It occurs alon 


In the no T n 

Darling o Dengen pat tact its distribution B. seminuda is always on the heavier loams and gravels of the 
sandy soil often M niam occurs on the sandy coastal plain. In the south, however, it grows in grey 
ters T py CN RCTS es few kilometres of the coast. Here; the trees are lower being generally less 
sand dunes as SEI" They grow on sandy flats, low-lying swamps, around lake edges and on consolidated 
e.g. at Broke Wet eee as more typical riverine habitat. Sometimes they grow alongside B. littoralis 
subsp. remanens, th , Lake Maringup, and Two Peoples Bay Nature Reserve. Hopper (1987) recently name 
———— e short-leaved shrubby variant confined to deep coastal sands below granite outcrops 


in the Walpole-Nornalup National Park 
ded from several 


New shoot growth 
However, if only 


Red style forms have been recor 


George, pers. comm.). 
from seed. 


B. semi : 

Sere canta Tasa flowering period from March to August. 

is mainly RSS Oe south coast (and from Nanga Brook, 

lightly scorched it me seminuda is generally killed by fire and regenerates 
ed it may resprout from epicormic buds. 





31 


32 


33° 


34° 


35° 
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BANKSIA SERRATA Linnaeus t. (1782) 


Saw Banksia, Red Honeysuckle Banksia 


1472 RECORDS: Jan (148) Feb (74) Mar (120) Apr (112) May (334) Jun 
(322) Jul (69) Aug (66) Sep (45) Oct (31) Nov (58) Dec (88). 


Population Size: 1-10 (171) 10-100 (399) 2100 (880) Unspecified 





(22). 
Conservation Status: Restricted to road verge (3%) Not (95$) 
Unspecified (29) . In conservation reserve (51%) Not (43$) 


Unspecified (6$). 


Tree/Shrub: Tree form (82%) Shrub form (16$) Unspecified (2%). 





Height (metres) 














0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
-4.0-9.9 Within 2 km of coast: Yes (35%) No (64%) Unspecified (0%). 
10.0-19.9 
>20 
Unspecified Vegetation 
Su š E Altitude (metres) Grassland 
Tr Small shrubs 
<20 Large shrubs 
New Shoot Growth -20-49 Mallee 
— 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
100 -500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
$ 100 $ 0 100 $ 0 
Soil Type Landform 
Sandy - Flat 
0 Clayish | Seasonally wet 
JFMAMJJASOND Loamy | Lake edge 
Peaty ` River bank 
Gravelly Valley bottom 
Yes Rocky | Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 $ 0 100 $ 0 











Response to Fire: 285 records 


Growth response: Ground resprout (2$) ground resprout and killed, new Seedlings (1$) ground resprout 
and trunk resprout (5%) killed, new seedlings (1$) killed, new seedlings and trunk resprout (3$) trunk 
resprout (60$) unspecified (28$). 


Flowering response: Number of records where flowering had occurred after fire (215). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 

Number of records where flowering had not occurred after fire (21). Median reported time to no 
flowering (25-36 months); maximum reported time to no flowering (85-96 months). 






















Flowering Possible pollinators -] 
100 


Pollinator type 1026 records: bird (58) 
bees, wasps, ants (2$) mammals (0.2%) no 
pollinator observed (93$). 


Specific pollinator 100 records: 


honeyeater (10) New Holland Honeyeater 
(13) Brown Honeyeater (1) White-cheeked 
Honeyeater (2) White-eared Honeyeater (1) 
Tawny-crowned Honeyeater (1) White-naped 
Honeyeater (2) White-plumed  Honeyeater 
(1) Crescent Honeyeater (1) Noisy Miner 
(3) Yellow-tufted Honeyeater (1) 
wattlebird (1) Red Wattlebird (4) Little 
Wattlebird (13) Eastern Spinebill (11) 
cockatoos and parrots (1) Yellow-tailed 
Black-Cockatoo (1) friarbird (1) Noisy 
Friarbird (4) Drongo (1) Rainbow Lorikeet 
(2) flycatchers and allies (1) ant (8) 
bee (11) native bee (1) European honey 
bee (2) 





JE FERME ASM ie Jee A eS Om aN) ID 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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28 


30 


32 


36 


444° 146 148° 150° 152° 454 





Fraser 
Maryborough o Island 











Herbarium collections 


ismore 


Macquarie 










446° 448° 450° 152° 154° 156° 158° 


DISCUSSION 
distribution between wilsons 


rly continuous € i 
the coastal plain but also extending into the 


Confirmed Atlas records show B. serrata to have a fai 
Promontory, (Victoria) and Cooloola (Queensland), mainly on 
Blue Mountains (New South Wales) where it is found at altitudes in excess of 500 m. There is also a 
single Atlas record from Fraser Island, Queensland, where, in a few localities, both B. serrata and B. 
aemula occur together. The species is also recorded at Sisters Creek in north-western Tasmania. An old 
herbarium collection from near Stanthorpe (Queensland - New South Wales border) was not recorded by Atlas 
contributors. It seems remarkable that such a significant outlying population has not been re-recorded 
in more recent years. The exact locality of this record may be in doubt. However, it should be searched 
for again in the field. 

B. serrata usually occurs as a tree, 4-10 m in height, though sometimes it may be a shrub of less than 
4 m. On very exposed cliff tops it has been recorded as a prostrate shrub of only 0.5 m in height (e.g. 
at Point Perpendicular Lighthouse, Beecroft Peninsula and at Green Cape Lighthouse). It generally grows 
in eucalypt forest or woodland, but sometimes in tall shrubland. Deep sandy soils are preferred though 
it also occurs in shallower sand over rock (e.g. in the Blue Mountains). The main flowering period is 
from December to April, though flowers were also recorded in August and October. The large conspicuous 
flowers are attractive to honey-eating birds with the New Holland Honeyeater, Eastern Spinebill and 
Little Wattlebird being the most frequently recorded. New shoot growth is mainly in summer. Following 
fire the species resprouts from both its epicormic buds and lignotuber. Depending on fire intensity, 
tall trees may be flowering within 1-2 years of being burnt, though smaller shrubs probably require a 
longer period. A population of B. serrata displaying uniformly large inflorescences and fruiting cones 
was recorded from near Scotts Head, south of Nambucca Heads (N.S.W.). The inflorescences measure up to 
26 cm in length and 9 cm in width. This is 75%-100% longer than usual. Specimens have been sent to the 


National Herbarium, Sydney (M. Hitchcock). 





26 


28 


30 


32 


34 


36° 


38 
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BANKSIA SOLANDRI  naBrown (1830) 


Stirling Range Banksia, Solander's Banksia 


19 RECORDS: Jan (2) Feb (2) Mar (0) Apr (0) May (4) Jun (2) Jul (0) 
Aug (3) Sep (2) Oct (2) Nov (1) Dec (1). 


Population Size: 1-10 (6) 10-100 (7) >100 (5) Unspecified (1). 
Conservation Status: Restricted to road verge (0%) Not (1003) 
Unspecified (08). In conservation reserve (1003) Not (0%) 
Unspecified (0$). 


Tree/Shrub: Tree form (16%) Shrub form (84%) Unspecified (0%). 





Height (metres) 














0.0-0.9 m 
1.0-1.9 HABITAT 
2.0-3.9 ui 
4.0-9.9 Within 2 km of coast: Yes (0%) No (100%) Unspecified (0%). 
10.0-19.9 w— 
>20 
Unspecified Vegetation 
v) Š ; Altitude (metres) Grassland 
qc Small shrubs 
«20 Large shrubs 
20-49 Mallee 
New Shoot Growth 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
me 500-999 Cleared farmland 
- >1000 Other 
Unspecified Unspecified 
100 $ 0 100 g 0 
Soil Type Landform 
Sandy Flat 
-Clayish Seasonally wet 
- Loamy Lake edge 
Peaty River bank 
- Gravelly Valley bottom 
Yes Rocky Gradual slope 
No Lateritic Steep slope 
Unspecified -Sand over laterite Rock outcrop 
-Sand over rock Hill/mountain top 
Other Other 
-Unspecified Unspecified 
100 $ 0 











Response to Fire: 3 records 
Growth response: Killed, new seedlings (100%). 


Flowering response: Number of records where flowering had occurred after fire (1). Minimum reported 
time to flowering (13-24 months). 


Number of records where flowering had not occurred after fire (2). Median reported time to no 
flowering (25-36 months); maximum reported time to no flowering (25-36 months). 





Flowering 






Possible pollinators 


Pollinator type 8 records: no 
pollinator observed (1003). 


Specific pollinator 0 records: 














TE FEN AEM IEAS ORE NEID 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 

















33° 45' 


33° 30' 


33° 45° 


34 


34° 15' 


34° 30' 


35 


447° 30’ 448° 448° 30° 449° 





Herbarium collections 








Cranbrook nee 


[ry n gj X were Knoll 


X 


Ner 


o Mt Barker 





4730! - 118° 118° 30° 
National Parks >50000 ha. ~~ 


DISCUSSION 
A aS records have confirmed that B. solandri is restricted to the Stirling Range where it occurs on 
povera of the mountain peaks and their steep slopes at altitudes up to and exceeding 1 000 m. New 
REO s not previously represented in W.A. Herbarium collections were from yungermere Peak, Mt Trio and 
separate locations along Stirling Range Drive. There was also a record from near the junction of 
Yungermere Crescent and Mt James Track. B. solandri is totally protected, with all its populations 
dd cep with the Stirling Range National Park; However, its populations are generally small (less than 
0 plants) and it is suceptible to dieback disease. Since it often occurs alongside popular walking 
tracks where dieback can be easily spread, it is particularly at risk. Populations on the summits of 
Bluff Knoll and Toolbrunup are already dying out. Preservation of the species will depend on management 
techniques aimed at reducing the spread of this disease. B. solandri is killed by fire and regenerates 
from seed. Successive fires at intervals too frequent to allow sufficient flowering and seeding could 
also be a threat. 
It grows predominantly in rocky 
Surrounding vegetation is generally shrubland, often 
the species occurs on flat or gently sloping 
Further data are needed for 


B. solandri occurs as a large shrub or small tree up to 4 m in height. 


soil, sometimes with a surface la 

1 + yer of sand. 

pee was mallee eucalypts. Along Stirling Range Drive, 
EE ee eucalypt woodland. Flowering is from September to November. 

p inators and new shoot growth before reliable conclusions can be drawn. 


33° 15' 


33°30’ 


33° 45’ 


34 


34° 15' 


34° 30’ 


34° 45’ 


35 
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BANKSIA SPECIOSA 


Showy Banksia 


216 RECORDS: Jan (15) Feb (36) Mar (18) Apr (16) May (14) Jun (9) 


Jul (7) Aug (21) Sep (22) Oct (20) Nov (25) Dec 


Population Size: 1-10 (33) 
(3)F 


Conservation Status: 
Unspecified (2$). In 
Unspecified (10$). 


conservation reserve 


Tree/Shrub: Tree form (41%) Shrub form (55%) 





Height (metres) 


10-100 (58) >100 (122) Unspecified 


Restricted to road verge (29%) Not (69%) 


R.Brown (1810) 


(11). 


(27%) Not (63%) 


Unspecified (4%). 





0.0-0.9 

-1.0-1.9 HABITAT 
2.0-3.9 

4.0-9.9 

10.0-19.9 

>20 

Unspecified 








JFMAMJJASOND 


100 % 0 
Sandy 
Clayish 
Loamy 
Peaty 
Gravelly 
Yes Rocky 
No Lateritic 
Unspecified Sand over laterite 
Sand over rock 
Other 
00 $ 0 


EOE pam 





24 records 


Response to Fire: 
Growth response: Killed, new seedlings (71$) 


Flowering response: 


Number of records where 





Within 2 km of coast: Yes (29$) No (718) Unspecified (0$). 


Vegetation 


Altitude (metres) Grassland 
— Small shrubs 
<20 Large shrubs 
20-49 Mallee 
50-99 "Woodland 
100-249 Forest 
250-499 Rainforest 
500-999 'Cleared farmland 
21000 ‘Other 
Unspecified ‘Unspecified 
100 g 0 
Soil Type Landform 
- Flat 
- Seasonally wet 
| Lake edge 
-River bank 
- Valley bottom 
- Gradual: slope 
Steep slope 
- Rock outcrop 
Hill/mountain top 
Other 
Unspecified Unspecified 
100 $ 0 





unspecified (293). 


flowering had occurred after fire (7). 


time to flowering (25-36 months); minimum reported time to flowering (1-12 months). 


Number of records where flowering had not 


occurred after fire (12). 


flowering (13-24 months); maximum reported time to no flowering (25-36 months). 


Flowering 


100 





JIR FEE MTE ATE M EIT A ESEG 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 





228 





ied | 











Possible pollinators 


Pollinator type 143 records: bird (24$) 
butterflies, moths (1%) bees, wasps, ants 
(22%) flies (8%) beetles (4%) no 
pollinator observed (41$). 


Specific ollinator 76 records: 
honeyeater (11) New Holland Honeyeater 
(11) Fuscous Honeyeater (4) wattlebird 
(1) Little Wattlebird (8) Western 
Spinebill (2) Grey | Butcherbird (1) 
flycatchers and allies (1) thornbill (1) 
ant (22) bee (11) blowfly (1) aphid (2) 

















Median reported 


Median reported time to no 


420° 424° 422° 423° 424° 425° 





Herbarium collections 


30 


30 


34 


31 

















32° 


32 


33 


33 
o Grass Patch 


34 


34 


35 


35 


36 






449° 420 424° 422° 


DISCUSSION 


423° 424° 425° 


Banksia speciosa was recorded between East Mt Barren (Fitzgerald River National Park) and Israelite Bay 
with outliers near Point Culver in the Great Australian Bight. The latter records were new sightings for 
this species extending its range by some 150 km eastwards. A 1936 collection by C. Gardner from Middle 
Mt Barren was not recorded by Atlas contributors. Inland, the species extends to Mt Ragged and 
approximately 25 km south-west of Grass Patch. currently, B. speciosa appears relatively widespread and 
common with most of its populations in excess of 100 plants. is, however, one of the most susceptible 
of banksias to dieback disease and in areas such as Cape Le Grand and Cape Arid National Parks populations 
are already being decimated (G. Keighery, pers. comm.; see also colour plates). It is likely that this 
species will become increasingly rare in future years. 
B. speciosa occurs as a large shrub or small tree generally less than 4 m in height, though sometimes 
larger. Deep white or grey sandy soils are strong urrounding vegetation 1S usually 
shrubland. When this is low shrubland, B. specios the dominant emergent plant. other 
banksia species such as B. petiolaris and B. pulchella are often found in the same locality. The main 
flowering period is from October to April when the icuous flowers attract many honey-eating 
birds and insects. The most commonly recorded birds were the New Holland Honeyeater and. Little 
Wattlebird. Summer is the main season for new The species is killed by fire and 
regenerates from seed. From the Gibson area a large number of strongly upright-growing plants with 
upright leaves was reported to occur within a population of more typical form. Collected seed is being 
germinated to see whether the resultant seedlings are Similar to their parent. 
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BANKSIA SPHAEROCARPA .n.Brown (1810) 


Fox Banksia, Round-fruited Banksia 





433 RECORDS: Jan (23) Feb (22) Mar (37) Apr (50) May (26) Jun (44) 
Jul (43) Aug (52) Sep (66) Oct (34) Nov (19) Dec (15). 


Population Size: 1-10 (121) 10-100 (206) >100 (103) Unspecified 
(3). 


Conservation Status: Restricted to road verge (33%) Not (65%) 
Unspecified (2%). In conservation reserve (35%) Not (61%) 


Unspecified (4%). 


Tree/Shrub: Tree form (13%) Shrub form (87%) Unspecified (0$). 
Height (metres) 



































0.0-0.9 (=o 
[mE HABITAT ] 
4.0-9.9 Within 2 km of coast: Yes (2%) No (98%) Unspecified (0$). 
10.0-19.9 
»20 
Unspecified Vegetation 
me b ç Altitude (metres) Grassland 
"n Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 - Rainforest 
o 500-999 Cleared farmland 
»1000 Other 
Unspecified Unspecified 
$ 100 $ 0 100 g 0 
Soil Type Landform 
Sandy Flat | 
0 Clayish Seasonally wet 
JFMAMJJASOND Loamy - Lake edge 
Peaty - River bank 
Gravelly Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic -Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other - Other 
Unspecified Unspecified 
100 % 0 











Response to Fire: 59 records 


Growth response: Ground resprout (36%) ground resprout and killed, new seedlings (5%) ground resprout 
and trunk resprout (3%) killed, new seedlings (10%) trunk resprout (3$) unspecified (42%). 


Flowering response: Number of records where flowering had occurred after fire (45). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 

Number | of records where flowering had not occurred after fire (9). Median reported time to no 
flowering (1-12 months); maximum reported time to no flowering (25-36 months). 





Flowering 


1007 
























Possible pollinators 

















Pollinator type 166 records: bird (4$) 
bees, wasps, ants (19%) flies (3%) 
beetles (18) no pollinator observed 
(73%). 


OP 3p ae as oh ay 





Specific pollinator 34 records: 
flycatchers and allies (1) ant (11) bee 
Majority of flowers fully open (21) European honey bee (1) 
Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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DISCUSSION 
outh-western Australia. It was 
rical inflorescences and linear leaves, 4 group that now 


B. micrantha, B. lanata, B. telmatiaea and B. 
e all were called variants of B. 


only B. micrantha proved 


B. sphaerocarpa is a common shrub (rarely a small tree) found throughout s 


the first named species of the group with sphe 
also includes B. grossa, B. incana, B. leptophylla, 
scabrella. Until George (1981) named these other seven species, 
sphaerocarpa (e.g. Holliday and Watton (1975). Of the seven new species, 
troublesome to Atlas contributors in distinguishing it from B. sphaerocarpa. 
B. sphaerocarpa ranges from Eneabba south to Nannup, Albany and JerramunguP,; and extending through the 
wheatbelt to east of Hyden. Three varieties were recognised by George (1981). Var. dolichostyla has 
large flowers (5-7 cm long), green leaves and may grow to 4 m tall, var. caesia is a smaller shrub 
(usually 1-2 m) with bluish green leaves and smaller flowers, and var. sphaerocarpa is usually smaller 
again (0.15-1.5 m) with green leaves and small flowers. About 10$ of Atlas records for B. sphaerocarpa 
did not specify the variety observed. Some problems in distinguishing var. sphaerocarpa from var. caesia 
were noted, particularly near Wagin. 
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BANKSIA SPHAEROCARPA n.Brown 
var. CAESIA A.S.George (1981) 


98 RECORDS: Jan (3) Feb (10) Mar (13) Apr (7) May (2) Jun (2) Jul 
(5) Aug (12) Sep (23) Oct (15) Nov (3) Dec (3). 


Population Size: 1-10 (29) 10-100 (38) >100 (31) Unspecified (0). 
Conservation Status: Restricted to road verge (41%) Not (59%) 


Unspecified (08). In conservation reserve (41$) Not (57%) 
Unspecified (2%). 





Tree/Shrub: Tree form (0%) Shrub. form (1003) Unspecified (0%). 




















Height (metres) Leaves blue-green 
0.0-0.9 rc 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (0$) No (100%) Unspecified (0%). 
10.0-19.9 — a ree 
>20 
Unspecified Vegetation 
109 w y Altitude (metres) Grassland 
Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 - Forest 
-250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
100 % 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
Clayish Seasonally wet 
Loamy Lake edge 
Peaty ` River bank 
Gravelly Valley bottom 
Yes Rocky Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified Unspecified 








Response to Fire: 3 records 
Growth response: Ground resprout (67$) unspecified (33%). 


Flowering response: Number of records where flowering had occurred after fire (3). Median reported 
time to flowering (13-24 months); minimum reported time to flowering (1-12 months). 
Number of records where flowering had not occurred after fire (0). 





Flowering 


100 


Possible pollinators 


Pollinator type 31 records: bird (3$) 
bees, wasps, ants (13$) no pollinator 
observed (84%). 


0 Specific pollinator 5 records: 
Death death eu oh ee C, flycatchers and allies (1) ant (3) bee 
(1 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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DISCUSSION 





junct areas, one near 


sphaerocarpa var. caesia in two dis 
he other extending from Quairading almost to Kojonup and 


Royce from Tammin, which linked these two 
d with W.A. Herbarium collections, Atlas 


Atlas records su i i i 

iY : ggest a distribution for B. 

EENEG to the east of New Norcia, and t 

CORTEI to beyond Hyden. The 1966 collection of R. 
ons, was not recorded by Atlas contributors. Compare 


d h 
ontributors have extended the range of this variety further eas ith several records from both 
the Mt Holland area. The latter is 


Li dee pours of Hyden, and also an outlying record from D n i 
However TAS ES the rare B. sphaerocarpa var. dolichostyla had been previously recorded in this area. 
AEREI EELIS ng specimen received an i Herbarium (B. Ballingall) the 
fasthet n of var. caesia 18 correct. This population represents a range extension of some 120 km. 
outh of its range there are two isolated records from the north-east poundary of Stirling Range 

the same locality as 


N i : A itet y 
ational Park (specimens identified by A.S. George) where var. cae 
re from conservation 


var. sphaer sia was growing in 
ocarpa. Forty-one percent of B. sphaerocarpa Var. caesia records we 
ion near Piawaning 


TTT ang, the same percentage were restricted to road verges. The northern populat 
cularly at risk since all records from this area are on road verges. 

an 2m in height though sometimes larger. It 
tly sloping land. Surrounding vegetation is 
ds suggest the main flowering period is 
d stated by George (1981). Summer 
the variety resprouts from its 


B. sphaerocarpa var i i 

B. sp P . caesia is a shrub generally less th 

SIT zt laterite or sand over laterite on flat or gen 

pi M EAS sometimes tall shrubland or woodland. Atlas recor 

A eears an = MERC which is shorter than the January to July perio 
e ma i i 

lisse tuber in season of new shoot growth. Following fire 
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BANKSIA SPHAEROCARPA 
var. DOLICHOSTYLA 


Ironcaps Banksia 


R.Brown 


A.S.George (1981) 


5 RECORDS: Jan (0) Feb (1) Mar (0) Apr (1) May (0) Jun (0) Jul (0) 
Aug (0) Sep (0) Oct (1) Nov (1) Dec (1). 


Population Size: 1-10 (2) 


Conservation Status: Restricted to road verge (20%) Not (80$) 


Unspecified (0%). In conservation reserve (0%) Not (802) 
Unspecified (20%). 


10-100 (2) >100 (1) Unspecified (0). 





Tree/Shrub: Tree form (40%) Shrub form (60%) Unspecified (0%). 


Height (metres) 











0.0-0.9 " 
1.0-1.9 torre 
2.0-3.9 
2 EE Within 2 km of coast: Yes (0$) No (1008) Unspecified (0$). 
.0-19.9 
>20 
Unspecified Vegetation 
aae w ° Altitude (metres) Grassland 
Small shrubs 
<20 Large shrubs 
New Shoot Growth 20-49 - Mallee 
— M 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
21000 Other 
Unspecified Unspecified 
100 g 0 100 g 0 
Soil Type Landform 
Sandy - Flat 
Clayish - Seasonally wet 
Loamy Lake edge 
Peaty - River bank 
Gravelly Valley bottom 
Yes Rocky - Gradual slope 
i No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other - Other 
Unspecified Unspecified 
100 $ 0 








Response to Fire: 0 records 











Flowering 


100 







Possible pollinators 


ants (100%) 





Specific pollinator 


UFAM AR MU JJI RAW.SIFOWSENIPFD 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Pollinator type 1 record: bees, wasps, 


l record: ant (1) 
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re banksia with only four populations 
ed for the Atlas. It is confine 
den and Lake King. Alth 


B. sphaerocarpa 1 

elon a var. dolichostyla is a very ra 

and ridge s and of these, only two were record 

Us A E land to the east of Hy 

mining leases a A variety needs to be monitored in the future as al 

Careful management A oration has established the presence of significant gold an 
of the variety will be needed should mining proceed. 


B. sphaerocarpa i i 
flats in carpa tic dolichostyla is a shrub or small tree 1.5 - 4 m in height. It grows O 
gravel amongst small shrubs and mallee eucalypts. It flowers 
owth and pollinators before re 


G 
(George 1981). Further data are needed on new shoot gr 


can be drawn. 
d of var. caesia 


This variet 
only 10 km RELEASE to occur further east than Var. caesia. However, an Atlas recor 
e northernmost location of var. dolic ostyla disproves this hypothesis. 











known from herbarium 
1 ironstone hills 
in one or two 


1 of its habitat is covered by 
d nickel deposits. 


n hilltops and 
from March to May 
liable conclusions 
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BANKSIA SPHAEROCARPA mn.Brown 
var. SPHAEROCARPA 


283 RECORDS: Jan (19) Feb (9) Mar (14) Apr (32) May (17) Jun (40) 
Jul (37) Aug (38) Sep (38) Oct (15) Nov (14) Dec (8). 


Population Size: 1-10 (76) 10-100 (141) >100 (64) Unspecified 
(2). 


Conservation Status: Restricted to road verge (29%) Not (68%) 
Unspecified (2%). In conservation reserve (35%) Not (60%) 
Unspecified (5%). 





Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0%). 


Leaves green 


Height (metres) 














-0.0-0.9 7 
1.0-1.9 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (3%) No (96$) Unspecified (0$). 
10.0-19.9 
>20 
Unspecified Vegetation 
ny ? p Altitude (metres) Grassland 
ë Small shrubs 
<20 Large shrubs 
20-49 Mallee 
New Shoot Growth 50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
100 500-999 Cleared farmland 
»1000 Other 
Unspecified | Unspecified 
& 100 $ 0 100 % 0 
Soil Type Landform 
Sandy -Flat 
0 Clayish ` Seasonally wet 
Loamy "Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky r Gradual: slope 
No Lateritic -Steep slope 
Unspecified Sand over laterite r Rock outcrop 
Sand over rock | Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 % 0 100 % 0 
L—— 








Response to Fire: 48 records 


Growth response: Ground resprout (35$) ground resprout and killed, new Seedlings (4$) ground resprout 
and trunk resprout (4$) killed, new seedlings (8$) trunk resprout (4$) unspecified (44%). 


Flowering response: Number of records where flowering had occurred after fire (36). Median reported 
time to flowering (13-24 months); minimum reported time to flowering («1 month). 
Number of records where flowering had not occurred after fire (8). Median reported time to no 


flowering (1-12 months); maximum reported time to no flowering (25-36 months). 





Flowering 





Possible pollinators 


Pollinator type 111 records: bird (48) 
bees,  wasps, ants (158) flies (2%) 
beetles (28) no pollinator observed 
(778). 


Specific pollinator 19 records: ant (5) 
bee (13) European honey bee (1) 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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DISCUSSION 
sphaerocarpa from 


ntinuous distribution for B. sphaerocarpa var. 

d eastwards to beyond Jerramungup. The two apparently disjunct 
llections are actually connected. The gap in Atlas records 
llection localities. Atlas contributors have recorded 
ords from west, south and north-east 
e 100 km. Several populations 
sphaerocarpa in this 


Atlas data suggest a more o 

north of Eneabba -to west nro T 
RE suggested by W.A. Herbarium co 
nork ea: of Bunbury is bridged by herbarium co 
= era range extensions. In the south-east ther 

C ORSENT The latter extends the known range of this variety by Som 
recor Gt Ae pete ey west and north-west of Nannup confirm the presence of var. 
Cae INE sly there had been only one herbarium collect Records from NannuP 
o the Stirling.Range link the northern and southern populations that herbarium collections 


indi $ ; 
dicated. In the northern part of its range, the variety extends both closer to the coast (at Lancelin) 
f its range there may be a large extension 


TEE inland (at Watheroo). In the southern part 9 
o Wagin. If plants have been correctly identified, this is a significant range extension 
me range as Var. caesia. George (1981) stated that the two 
N rating the 


PEE var. sphaerocarpa within the sa 

MATO PA SS maven Sympatric. However, contri perienced difficulty in sepa 

eae aR oES T e blue-green leaf colour of var. : me: to be distinctive but Atlas 

DOT TS e several observations of var. sphaerocarpa with similar coloured leaves. A confirmed 
g o e two varieties growing together was made near the north-east boundary of Stirling Range 


National Park (identifications confirmed by A.S. George). 
mic studies. It 


EA EERE esse sphaerocarpa is a highly variable taxon that 
Seah ey eet . Typica heights vary from 1.5-2 m in the southern part of its range to 50 cm in the 
PEPO E CERE is easily confused with B. micrantha (see discussion under that species). In the north it 
E ME SEE GE s e sand over laterite amongst low heath. On the Darling Plateau and east to Wagin it is 
East of ee s generally in woodland or forest of Eucalyptus marginata, E. calophylla or E. wandoo. 
Woodland TM it occurs on sands or sand over laterite amongst tall shrubland, mallee eucalypts or low 
a i: i owers have been recorded in all months of the year except September and November though the 

owering period is from February to May. There does not appear to be a dominant season for new 


shoot growth. 
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BANKSIA SPINULOSA smith (1793) 


Hairpin Banksia 


1386 RECORDS: Jan (133) Feb (122) Mar (143) Apr (159) May (176) Jun 
(192) Jul (92) Aug (85) Sep (65) Oct (47) Nov (76) Dec (86). 


Population Size: 1-10 (243) 10-100 (422) >100 (704) Unspecified 
(17). 


Conservation Status: Restricted to road verge (3%) Not (95%) 
Unspecified (2%). In conservation reserve (42%) Not (52%) 
Unspecified (6%). 

Tree/Shrub: Tree form (9%) Shrub form (89%) Unspecified (2%). 


Height (metres) 








0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 TES 
4.0-9.9 Within 2 km of coast: Yes (10$) No (90%) Unspecified (0%). 
10.0-19.9 
»20 
Unspecified Vegetation 
ae » B Altitude (metres) Grassland 
— Um = "Small shrubs 
«20 Large shrubs 
New Shoot Growth [20-49 Mallee 
-50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
100 -500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
$ 100 $ 0 100 $ 0 
Soil Type Landform 
Sandy - Flat 
0 Clayish - Seasonally wet 
JFMAMJJASOND Loamy - Lake edge 
Peaty -River bank 
Gravelly -Valley bottom 
Yes Rocky : Gradual: slope 
No Lateritic -Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other -Other 
Unspecified Unspecified 








Response to Fire: 235 records 


Growth response: Ground resprout (49%) ground resprout and killed, new seedlings (1%) killed, new 
seedlings (12%) trunk resprout (3%) killed, no seedlings (4%) unspecified (31%). 


Flowering response: Number of records where flowering had occurred after fire (125). Median reported 
time to flowering (25-36 months); minimum reported time to flowering (<1 month). 

Number of records where flowering had not occurred after fire (35). Median reported time to no 
flowering (13-24 months); maximum reported time to no flowering (49-60 months). 























Flowering 
Possible pollinators 
100 


Pollinator type 859 records: bird (7%) 
bees, wasps, ants (5%) flies (0.1%) 
mammal (0.5%) no pollinator observed 
(87%). 


Specific pollinator 120 records: 
honeyeater (10) New Holland Honeyeater 


(8) White-eared Honeyeater (4) 
Yellow-faced Honeyeater (3) White-plumed 
Honeyeater (1) Crescent Honeyeater (3) 
Lewin's Honeyeater (1) White-cheeked 
Honeyeater (1) Brown Honeyeater (2) 
Eastern Spinebill (2) Noisy Miner (1) 
wattlebird (3) Red Wattlebird (7) Noisy 
Friarbird (3) Eastern yellow Robin (1) 
ant (15) bee (19) native bee (2) European 
honey bee (9) European wasp (1) Brown 
Antechinus (4) Pygmy-possum (1) 





FS M EAM TD AE TONED 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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DISCUSSION 
B. spinulosa i ^ 

Ei epiaulosa is a common variable shrub usually 1-2 m tall. It has a wide rang 
far EE CEU dei north through New South Wales into Queensland, where it occurs in dis 
ny Y e Mt Windsor and Atherton Tablelands. Concomitant with its extensive distrib 
Fores ee Ee occupied. The species may grow in coastal communities or in in 
eR 1 af is the usual soil type, although the species also occurs 

autumn, but was recorded from January to October. 

cks a lignotuber and 1 


in rocky clays and loams. 


450° 452° 454° 456° 


land montane woodlands à 
Flowering 


e from the Dandenongs in 
junct populations as 
ution, a diversity 


nd 
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16° 


18 


20° 


22 
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26 


28 


30 


32° 


34 


36 


38° 


s killed by tire. 


var. cunninghamii la 
from ground level after tire. 


Four varieties are recognised (George 1981, 198S). 
, thus, may resprout 


The three other varieties all have lignotubers and 
the undersurface. 


ted throughout. 
th, and with conspicuous venation on the u 


Occasionally however, its leaves may be serra 
trouble with identification. 


SAEI evenly serrated along their whole leng 
VA EOD LET in their typical forms, volunteers had little 
AAEE ypical forms do occur in the spinulosa complex, including some whic 

ed varieties (see below). Where these occurred, volunteers had difficu 


correctly. 


Var. Spinulosa 


neoanglica has entire leaves with a pointed tip and no visible venation on 

y lacks such venation, and has revolute leaves generally with several small teeth towards the tip. 
In its typical form, var. collina has leaves 

ndersurface. 


However, 


Var. 


When 


h are intermediate between 
lty in identifying them 
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BANKSIA SPINULOSA smith 
var. COLLINA (R.Brown) A.S.George (1981) 


Hill Banksia 


191 RECORDS: Jan (22) Feb (1) Mar (18) Apr (27) May (24) Jun (12) 
Jul (22) Aug (21) Sep (5) Oct (13) Nov (7) Dec (14). 


Population Size: 1-10 (39) 10-100 (79) »100 (71) Unspecified (2). 


Conservation Status: Restricted to road verge (2%) Not (93%) 
Unspecified (58). In conservation reserve (462) Not (438) 


Unspecified (123). 


Tree/Shrub: Tree form (2$) Shrub form (98$) Unspecified (0%). 





Height (metres) 































0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 
taunts ^ Within 2 km of coast: Yes (21%) No (78%) Unspecified (13). 
>20 
- Unspecified Vegetation 
599 E ° Altitude (metres) Grassland 
TINTE Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
299 500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
& 100 & 0 100 % 0 
Soil Type Landform 
Sandy - Flat 
0 Clayish Seasonally wet 
Loamy Lake edge 
Peaty ` River bank 
Gravelly Valley bottom 
Yes Rocky Gradual: slope 
No Lateritic Steep slope 
Unspecified Sand over laterite ` Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified - Unspecified 














Response to Fire: 45 records 


Growth response: Ground resprout (69%) ground resprout and killed, new seedlings (2%) unspecified 
(29%). 


Flowering response: Number of records where flowering had occurred after fire (23). Median reported 
time to flowering (13-24 months); minimum reported time to flowering (<1 month). 

Number of records where flowering had not occurred after fire (6). Median reported time to no 
flowering (12-13 months); maximum reported time to no flowering (13-24 months). 





Flowering 


100 








Possible pollinators 


Pollinator type 87 records: bird (10$) 
bees, wasps, ants (9%) no pollinator 
observed (80%). 





Specific pollinator 17 records: Brown 
(2) h 


Honeyeater White-cheeked Honeyeater 
(1) White-eared Honeyeater (1) Lewin's 
Honeyeater (1) Eastern Spinebill (2) 
Noisy Friarbird (2) ant (2) bee (4) 
European honey bee (2) 


aii ay ayf GS8xb Ar Ar ey Et ONI D 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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DISCUSSION 


nae main distribution of B. spinulosa var. 
Š Rear there is an Outlying population at Carnarvon Na 
Rop ation. Outliers also occur at Crows 
Nasaan Park. In northern New South Wales 

chell, west of Kookarabooka. However, 


neoanglica. 


Over 20% of its recorded populations are 


144 146° 148° 150° 152° 154 


Carnarvon National Park 
24 


Tin Can Bay 


26 








Herbarium collections 









146 148° 150° 152° 154° 156° 


collina is from Gympie (Queensland) southwards to sydney. In 
tional Park, ca. 500 km from the next 

Nest (south of Djuan), at Boonoo Boonoo and at Mt Barney 
there are inland populations at Gibraltar Range and near Mt 
possibly be recl bs š these populations and the ones from Boonoo Boonoo should 
CHaMEAnGeMGE classified as the new variety — B. spinulosa var. neoanglica (see below). North of Sydney 
Cp PET f var. pune overlaps with that of var. spinulosa and intermediate forms were reported from 
Hevea W Pa eu Bouddi National Park. Inland from sydney, the variety is found from the Culloul Range to 
utty and in the area of Medlow Bath south-east of Lithgow. Herbarium collections show a 

as mentioned previously, inland populations from 


generally similar pattern to Atlas data, though, 
hould possibly be reclassified as B. spinulosa var. 


northern New South Wales and the Queensland border s 


eight, although sometimes it may be larger. 
EEA PEIE ; within 2 km of the coast where it is often a component of 
TIER zm Inland, it may reach altitudes of 1 000 metres or more, though several of the highest 
ET E DES ations are possibly var. neoanglica. Var. collina grows mainly in sandy soil, sometimes 
CEST one. It also occurs in heavier loams and clays. It is generally an understorey shrub of 
ypt woodlands and forests. The main flowering period is from late summer to early spring. Summer 
Following fire, var. collina resprouts from its 


B. spinulosa var. collina is typically a sh 


appears to be the main season of new shoot growth. 


lignotuber. 
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BANKSIA SPINULOSA smith 
var. CUNNINGHAMII 


A.S.George (1981) 


331 RECORDS: Jan (9) Feb (61) Mar (29) Apr (55) May (52) Jun (28) 
Jul (12) Aug (6) Sep (17) Oct (9) Nov (35) Dec (16). 


Population Size: 1-10 (69) 10-100 (94) »100 (160) Unspecified 
(8). 

Conservation Status: Restricted to road verge (6%) Not (91%) 
Unspecified (3%). In conservation reserve (438) Not (488) 


Unspecified (9$). 








(Sieber ex Reichenbach) 














Tree/Shrub: Tree form (27$) Shrub form (70$) Unspecified (2$). 
Height (metres) 
0.0-0.9 
1.0-1.9 HABITAT 
2.0-3.9 i 
-4.0-9.9 Within 2 km of coast: Yes (9%) No (91%) Unspecified (0%). 
10.0-19.9 
>20 
Unspecified Vegetation 
i : Y Altitude (metres) Grassland 
Ac 3d Small shrubs 
-«20 Large shrubs 
New Shoot Growth 20-49 "Mallee 
50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
-Unspecified | Unspecified 
100 % 0 100 % 0 
Soil Type Landform 
Sandy Flat 
Clayish Seasonally wet 
Loamy Lake edge 
Peaty "River bank 
Gravelly Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite "Rock outcrop 
Sand over rock ` Hill/mountain top 
Other "Other 





Unspecified 


| m 
° 
° 
ge 
° 


Response to Fire: 50 records 


Growth response: Ground resprout (2%) killed, new seedlings 


unspecified (40%). 


Flowering response: 


Number of records where flowering had occurred after fire 












` Unspecified 
100 $ 0 
(423) killed, no seedlings 
(27). Median reported 


time to flowering (13-24 months); minimum reported time to flowering («1 month). 


Number of records where flowering had not occurred after fire 


(10). 


flowering (13-24 months); maximum reported time to no flowering (25-36 months). 


Flowering 


100 


bees, 





JUSSFESMBAUTMEJSIJEMASSOOSNESD 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Pollinator type 
wasps, 
observed (92%). 


Specific 

honeyeater 
wattlebird (2) Red Wattlebird (2) Eastern 
Spinebill 
honey bee 
Antechinus (1) 


Possible pollinators 


223 records: 
ants (2%) no 


bird (5$) 
pollinator 


ollinator 23 records: 
(6) Crescent Honeyeater (2) 
(5) ant (1) bee (2) European 
(1) European wasp (1) Brown 





(16$) 


Median reported time to no 


442° 444° 446° 448° 450° 152°, 
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Brisbane 0 
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Herbarium collections 
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DISCUSSION 

z i i i m close to 
Herbarium collections of B. spinulosa var. cunninghamii indicated a scattered A Lek epee eee eons fn 
the Queensland - New South Wales border to the Dandenongs east of Melbourne. LIED rely belresclassi fied 
mountain areas of northern New South Wales and southern Queensland should monte Pe 119523 AIEO GCEEEGD 
as B. spinulosa var. neoanglica, a new lignotuberous variety recognised by SS ear. ATE? idet SLXAAUS fS 
from similar locations were identified as var. neoanglica and GUEECHENSIS D AT found'no trace of a 
Single Atlas record from Mt Warning remains as var. cunninghamii as t Sas largely restricted to three 
lignotuber. According to this new classification var. cunninghamii wea OUENS Jervis Bay. A second 
disjunct areas. From Sydney a population extends inland to Glen pavi E LOL T LNE The third 
population ranges from Eden across the Victorian border almost as Far dmost to Heyfield and ana ius) 
population occurs in the Dandenongs (north-east of Melbourne) ORES ee The Mornington Peninsula 
Foster and Wilsons Promontory. The variety also occurs on Frenc v ently dying with no sign of any 
record refers to a single old plant on a roadside verge. It is appa 
seedling recruitment. 





i i metimes larger. 
Bl spinulosa ivari cunninghamiimoccursiaspapsnrupmoxetlccmUD mC RI E. a ao OE EE Peganecauing 
Unlike the other varieties of B. spinulosa, it is non-lignotuberous berag to reach maturity and flower, 
from seedling regrowth. It may take at least 3 years for young DS TA only 18 months previously. 
although at Bastion Point (Victoria) a population was flowering E in heavier loams and clays. It 
Var. cunninghamii grows in sandy soils sometimes over an AER on hillsides at a wide range of 
occurs as an understorey plant of eucalypt woodland ana tora s MO oe lowering period is from April to 
altitudes from close to sea level to over 1 000 metres. | The et inulosa var. cunninghamii and B. 
August and new shoot growth is largely in summer. Hybrids of B. ibd from Wollongong. 
ericifolia var. ericifolia were recorded e.g. at Budanoon Creek dam in 
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BANKSIA SPINULOSA smith 
var. NEOANGLICA 


35 RECORDS: 
Aug (4) Sep (0) Oct (0) Nov (0) Dec (7). 


Jan (2) Feb (0) Mar (3) Apr (6) May (5) Jun (1) Jul 


A.S.George (1987) 


(7) 


Population Size: 1-10 (6) 10-100 (14) >100 (15) Unspecified (0). 
Conservation Status: Restricted to road verge (3%) Not (94%) 
Unspecified (3%). In conservation reserve (63%) Not (34%) 
Unspecified (3%). 

Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0%). 


Height (metres) 


.0- HABITAT 


nme&N| AO 
Ix OPO 


0 
0 
0 
0 


MO SO XO ,O SO 


0.0-1 
>20 
Unspecified 


A 





eo 
































ASOND 


Yes 
No 
Unspecified 


i 





Response to Fire: 14 records 


Growth response: 
Flowering response: 


Within 2 km of coast: 








Yes (0%) No 


Altitude (metres) 


<20 
20-49 


:50-99 


100-249 
250-499 
500-999 


-»1000 


Unspecified 


Soil Type 


Sandy 

Clayish 

Loamy 

Peaty 

Gravelly 

Rocky 
Lateritic 

Sand over laterite 
Sand over rock 
Other 
Unspecified 


Number of records where flowering had occurred after fire 


(97%) Unspecified (3%). 


Vegetation 


Grassland 

Small shrubs 
Large shrubs 
Mallee 

Woodland 

Forest 
Rainforest 
Cleared farmland 
Other 
Unspecified 


e 


Landform 


"Flat 

- Seasonally wet 
Lake edge 
River bank 
-Valley bottom 
Gradual: slope 
-Steep slope 

- Rock outcrop 
Hill/mountain top 
Other 
Unspecified 





Ground resprout (57$) killed, new seedlings (7%) unspecified (36%). 


(9). Median reported 


time to flowering (49-60 months); minimum reported time to flowering («1 month). 


Number of records where flowering had not occurred after fire 


flowering (49-60 months). 


Flowering 


100 





J N 


FEEMESAJSEMTTJLCUBSATESTTO. 


Majority of flowers 
Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 


fully open 
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(1). 


Maximum reported time to no 










Possible pollinators 


Pollinator type 
bees, wasps, 
observed (50%). 


Specific 
Spinebill 


ants 


ollinator 2 records: Eastern 
(2) 


10 records: bird (40%) 
(10%) no pollinator 
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Herbarium collections 
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DISCUSSION 
recognised variety named by George (1987). It occurs in 


mountainous regions of northern New South Wales and the Queensland border at altitudes usually in excess 
of 1 000 metres. Sixty-three percent of recorded populations are from conservation reserves, notably 
Boonoo-Boonoo, Girraween, Bald Rock, Lamington, Gibralter Range, Cathedral Rocks and werrikimbe National 


Parks. The southern-most records are from Nowendoc and Hanging Rock. prior to the Atlas, specimens of 
this banksia had usually been included with var. cunninghamii, or sometimes as var. collina. However, 
habitat revealed a low growing, strongly lignotuberous shrub 


close inspection of plants in their natural 

(therefore not var. cunninghamii) with totally entire leaves having a mucronate tip and no visible 
venation on thé undersurface (therefore not yar. collina). A description of B. spinulosa var. neoanglica 
is provided by George (1988). 


B. spinulosa var. neoanglica is a newly 


Atlas records of var. neoanglica suggest that it is always a low shrub less than 2 m in height which is 
somewhat smaller than other spinulosa varieties. It grows in sands or loams often overlying rock, 
generally on the slopes or near the tops of mountains. The relatively small amount of flowering data 
available suggests that it flowers from May to August with new shoot growth predominantly in summer. 
Approximately one-quarter of all observations made were of populations which had been recently burnt and 
eight out of these nine records were of plants resprouting from lignotubers. Resultant juvenile leaves 
are generally serrated over their entire length and strongly resemble mature leaves of var. collina 
though always lacking that variety's obvious venation on the under-surfaces of the leaves. 


25 


26 


27 


28 


29 


30 


34 
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BANKSIA SPINULOSA smith (1793) 
var. SPINULOSA 


765 RECORDS: Jan (88) Feb (57) Mar (88) Apr (63) May (84) Jun (147) 
Jul (50) Aug (50) Sep (42) Oct (22) Nov (33) Dec (40). 


Population Size: 1-10 (112) 10-100 (210) >100 (440) Unspecified 
( 


Conservation Status: Restricted to road verge (2$) Not (978) 
Unspecified (18). In conservation reserve (39%) Not (59%) 


Unspecified (2%). 


Tree/Shrub: Tree form (0.1%) Shrub form (100%) Unspecified (0%). 





Height (metres) 


























0.0-0.9 
 1.0-1.9 HABITAT 
2.0-3.9 , 
4.0-9.9 Within 2 km of coast: Yes (7$) No (92%) Unspecified (0%). 
10.0-19.9 
>20 
Unspecified Vegetation 
mus Š b Altitude (metres) Grassland 
` Small shrubs 
- «20 Large shrubs 
20-49 Mallee 
New Shoot Growth densos Woodland 
100-249 Forest 
- 250-499 Rainforest 
m 500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
ç 100 $ 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
0 Clayish Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty | River bank 
Gravelly Valley bottom 
Yes Rocky Gradual: slope 
No Lateritic Steep slope 
Unspecified Sand over laterite - Rock outcrop 
Sand over rock ` Hill/mountain top 
Other Other 
Unspecified Unspecified 
100 $ 0 100 $ 0 


— d] 





Response to Fire: 103 records 


Growth response: Ground resprout (59$) ground resprout and killed, new seedlings (1$) ground resprout 
and trunk resprout (1$) killed, new seedlings (4$) trunk resprout (78) unspecified (283). 


Flowering response: Number of records where flowering had occurred after fire (59). Median reported 
time to flowering (25-36 months); minimum reported time to flowering («1 month). 

Number of records where flowering had not occurred after fire (13). Median reported time to no 
flowering (13-24 months); maximum reported time to no flowering (25-36 months). 


Flowering 






100 


Possible pollinators 


Pollinator type 498 records: bird (58) 
bees, wasps, ants (5%) flies (1%) no 
pollinator observed (89%). 


Specific ollinator 59 records: 
honeyeater (3) New Holland Honeyeater (5) 
White-eared Honeyeater (1) White-plumed 
Honeyeater (1) Yellow-faced Honeyeater 
(2) Crescent Honeyeater (1) Noisy Miner 
(1) wattlebird (1) Red Wattlebird (5) 
Eastern Spinebill (11) Noisy Friarbird 
(1) Eastern Yellow Robin (1) ant (12) bee 
(8) native bee (1) European honey bee (4) 
Brown Antechinus (1) 
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Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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DISCUSSION 


Banksia spinulosa var. spinulosa occurs in Queensland and New South Wales, although it is far more common in 

the latter State. In Queensland it occurs in several disjunct areas. In northern Queensland scattered 

populations are found from the Mt Windsor Tableland inland from Daintree to the Atherton Tableland and Walsh's 
d it occurs at Byfield north of Rockhampton, inland on 


Pyramid just south of Cairns. In central e llections trom 
um collections 


the Blackdown Tableland and at Isla Gorge National Park south of Theodore. Herbari 
Gladstone and south of Biloela were not recorded by Atlas contributors. In south-eastern Queensland, it Was 
recorded between Maryborough and Coloundra, There are two herbarium collections from south of Brisbane but 

these were not recorded. However, plants intermediate between var. spinulosa and var. collina (confirmed by 

A.S. George) were recorded from Burbank, a southern suburb of Brisbane. The plants from south of Maryborough 

and Tin Can Bay had been identified by local botanists and Forestry Department staff as Var. collina due to 

the leaves being serrated over the entire length. However, sbecime found to be var. S inulosa on the 

basis of their revolute leaf margins. In New South Wales, herbarium collections had indicated a distribution 

from the Colo and Hawkesbury Rivers south almost to the Victorian border. However, Atlas contributors 

recorded.several populations of var. spinulosa inland from Newcastle. According to George (1981) var. collina 

is found in this area and not var. spinulosa. In southern N.S.W., the inland range of var. spinulosa was 

extended to Goulbourn and almost to the north-eastern tip of the Australian Capital Territory. 

B. spinulosa var. spinulosa is typically a shrub less than 2 m in height, but occasionally it 1S larger. It 

Occurs on both the coastal plain and inland mountains generally on sandy soil though sometimes they may be 

loamy or clayish. In mountain areas it may occur on steep rocky hillsides or hilltops, often growing 1N sand 

over rock. Typically, it is an understorey shrub of woodlands or forests. Flowering is from March to 

October, although mainly from April to July. New shoot growth is in summer. Following fire the variety 247 
generally resprouts from its lignotuber. However; there are a few reports òf it being killed by fire and 

regenerating from seed. 


“ 


BANKSIA TELMATIAEA A.S.George (1981) 


43 RECORDS: Jan (4) Feb (0) Mar (4) Apr (5) May (15) Jun (1) Jul 
(2) Aug (4) Sep (2) Oct (1) Nov (5) Dec (0). 


Population Size: 1-10 (8) 10-100 (9) >100 (23) Unspecified (3). 
Conservation Status: Restricted to road verge (23%) Not (74%) 
Unspecified (23). In conservation reserve (26%) Not (74%) 
Unspecified (0$). 


Tree/Shrub: Tree form (0%) Shrub form (93%) Unspecified (S) 





Height (metres) 

















0.0-0.9 men 
"LEY HABITAT 
4.0-3.9 Within 2 km of coast: Yes (0%) No (98%) Unspecified (2%). 
10.0-19.9 
>20 
Unspecified Vegetation 
sd š ° Altitude (metres) Grassland 
Small shrubs 
<20 "Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
-100-249 Forest 
250-499 Rainforest 
100 500-999 Cleared farmland 
>1000 Other 
-Unspecified Unspecified 
$ 100 $ 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
0 Clayish Seasonally wet 
Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky ` Gradual: slope 
No Lateritic Steep slope 
Unspecified Sand over laterite Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified | Unspecified 
100 % 0 100 $ 0 





Response to Fire: 4 records 
Growth response: Killed, new Seedlings (25$) killed, no seedlings (50%) unspecified (25$). 
Flowering response: Number of records where flowering had occurred after fire (1). Minimum reported 


time to flowering (13-24 months). 
Number of records where flowering had not occurred after fire (0). 








Flowering 


100 






Possible pollinators 


Pollinator type 9 records: bird (11$) 
bees, wasps, ants (11$) no pollinator 
observed (78$). 


Specific ollinator 2 records: Red 
Wattlebird (1) bee (1) 





Ja Fat Maa es Meek A ESEON 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Herbarium collections 
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DISCUSSION 


ulations between the Hill River and Serpentine, always west of 
s are in the north and south of its range, from Moore River 
south to Serpentine. The general distribution 
Most populations are of more than 100 
ures its conservation status seems 
tored since land clearance could 


B. telmatiaea was recorded in scattered pop 
the Darling Scarp. Most of the population 
north to Hill River and from Cannington (a Perth suburb) 
is therefore similar to that indicated by herbarium records. 
plants and 26$ are in conservation reserves. On the basis of these fig 


relatively secure. However, the species should continue to be moni 


change the situation greatly, particularly amongst its northern populations. 


to 2 m in height growing in grey sandy soils which are seasonally 
y shrubland, sometimes with emergent moisture-loving trees such as 
Occasionally, trees may be sufficiently dense to form low 
t though flowers have also been recorded in 
r data are needed to confirm 


B. telmatiaea is typically a shrub up 
wet. Surrounding vegetation is usuall 
Banksia littoralis and Melaleuca preissiana. 
open woodland. The main flowering period is April to Augus 
November. New shoot growth appears to be mainly in summer though furthe 
this. The species is killed by fire and regenerates from seed. 
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30 


31 


32 
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BANKSIA TRICUSPIS Meissner (1855) 


Lesueur Banksia, Pine Banksia 


13 RECORDS: Jan (0) Feb (0) Mar (1) Apr (2) May (3) Jun (1) Jul (2) 
Aug (0) Sep (1) Oct (1) Nov (0) Dec (2). 


Population Size: 1-10 (5) 10-100 (5) >100 (3) Unspecified (0). 
Conservation Status: Restricted to road verge (0%) Not (92%) 
Unspecified (8%). In conservation reserve (0%) Not (92%) 


Unspecified (8%). 


Tree/Shrub: Tree form (15%) Shrub form (85%) Unspecified (0$). 


Height (metres) 























0.0-0.9 — 
1.0-1.9 HABITAT 
2.0-3,9 
ONE URS Within 2 km of coast: Yes (0$) No (100$) Unspecified (0$). 
>20 
Unspecified Vegetation 
t v $ Altitude (metres) Grassland 
` Small shrubs 
<20 -Large shrubs 
New Shoot Growth 20-49 Mallee 
50-99 Woodland 
100-249 Forest 
250-499 Rainforest 
M 500-999 Cleared farmland 
»1000 Other 
-Unspecified - Unspecified 
$ 100 $ 0 100 g 0 
Soil Type Landform 
Sandy “Flat 
0 Clayish ` Seasonally wet 
Loamy ` Lake edge 
Peaty River bank 
Gravelly ` Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic Steep slope 
Unspecified Sand over laterite ` Rock outcrop 
Sand over rock Hill/mountain top 
Other Other 
Unspecified Unspecified 








Response to Fire: 4 records 
Growth response: Killed, new seedlings and trunk resprout (75%) trunk resprout (253). 


Flowering response: Number of records where flowering had occurred after fire (2). Median reported 
time to flowering (36-37 months); minimum reported time to flowering (1-12 months). 
Number of records where flowering had not occurred after fire (1). Maximum reported time to no 


flowering («1 month). 





Flowering 


Possible pollinators 


Pollinator type 7 records: bird (29$) 
bees, wasps, ants (29$) mammal (14$) no 
pollinator observed (29%). 


Specific pollinator 4 records: Brown 
Honeyeater (1) Western Spinebill (1) 


European honey bee (1) Honey-possum (1) 





Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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DISCUSSION 
B. tricuspis is a declared rare plant with a maximum geographic range of only ca. 15 km. It is entirely 
t years has located 65 populations 


restricted to an area near Jurien. A survey by Van Leeuwen in recen 
with a total of ca. 15 000 plants. Population size varied between 1 and 4 000 plants, but most contained 


less than 100. Currently, none of these populations is in conservation reserves. Almost all, except the 
most northern ones, would be included within the proposed Mt Lesueur Nature Reserve. The area in which 
the species occurs is the subject of many conflicting land-use interests including mining, agriculture 
and apiculture. The species must be considered at risk unless reserve status is granted. 


or tree up to 4 m in height growing on rocky hill tops, slopes, gullies 
om laterite or sandstone. Sometimes, the plants grow 

has accumulated. In its typical 
lf forming an open low woodland. 
o-exist with Banksia grossa 


B. tricuspis is typically a shrub 
and breakaways. Soils are generally derived fr 
almost straight out of rock cracks and crevices wi 
habitat B. tricuspis is emergent amongst low or tall shrubland often itse 
It is often associated with the rare Hakea neurophylla and may frequently c 
and B. micrantha. A single population has a different habitat, occurring on flat sandplain country with 
shrubby forms of B. attenuata and B. menziesii along with Eucalyptus todtiana forming the dominant 
plants. Atlas contributors recorded the species flowering from May-July, though van Leeuwen (1985) 
defined the flowering period as March-August. The same author stated that the species is probably 
pollinated by birds, mammals and insects with the Brown honeyeater and Honey-possum being the most 
ed before reliable conclusions can be drawn. 


important. Further data on new shoot growth are need j 
Following fire, the species resprouts from its lignotuber and from epicormic buds. Observations of 
and do not tolerate burning until at least 20 years of 


Seedlings suggests that they are killed by fire 
age (Van Leeuwen 1985). 


here very shallow soil 
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BANKSIA VERTICILLATA 


Granite Banksia, 


R.Brown (1810) 
Albany Banksia 


21 RECORDS: Jan (0) Feb (0) Mar (5) Apr (1) May (2) Jun (3) Jul (3) 
Aug (2) Sep (0) Oct (3) Nov (1) Dec (1). 

Population Size: 1-10 (7) 10-100 (9) >100 (5) Unspecified (0). 
Conservation Status: Restricted to road verge (0%) Not (81%) 
Unspecified (198). In conservation reserve (81%) Not (19%) 
Unspecified (0$). 

Tree/Shrub: Tree form (38%) Shrub form (62%) Unspecified (0$). 


Height (metres) 

















0.0-0.9 Torten - 
1.0-1.3 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (95$) No (0%) Unspecified (5$). 
10.0-19.9 
>20 
Unspecified Vegetation 
RA ` Š Altitude (metres) -Grassland 
Small shrubs 
«20 Large shrubs 
New Shoot Growth 20-49 -Mallee 
-50-99 -Woodland 
100-249 Forest 
100 250-499 Rainforest 
500-999 Cleared farmland 
>1000 Other 
Unspecified Unspecified 
100 % 0 100 % 0 
Soil Type Landform 
Sandy -Flat 
Clayish -Seasonally wet 
Loamy -Lake edge 
Peaty "River bank 
Gravelly Valley bottom 
Rocky -Gradual slope 
Lateritic “Steep slope 


Yes 
No 
Unspecified Sand over laterite 


Sand over rock 
Other 
Unspecified 





Response to Fire: 3 records 


Growth response: Ground resprout and trunk resprout (33%) unspecified (67%). 


Flowering response: 


time to flowering (12-13 months) ; 
Number of records where flowering had not occurred after fire 
flowering (25-36 months). 


Number of records where flowering had occurred after fire 


Flowering 


Possible pollinators 


Pollinator type 


Specific pollinator 
Holland Honeyeater (1) 





Majority of flowers 
Majority of flowers 


fully open 

in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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(2). 






3 records: 
no pollinator observed (67%). 


"Rock outcrop 
Hill/mountain top 
Other 

Unspecified 





Median reported 


minimum reported time to flowering (1-12 months). 
(1). 


Maximum reported time to no 


bird (33%) 


1 records: New 





414° 446° 448° 420° 422 


Herbarium collections 











Geraldton à 


o Kalgoorlie 


Bunbury g 


Esperance 


Augusta 





442° 444 416° 448° 420° 422 


DISCUSSION 
Atlas data have confirmed that B. verticillata occurs in two disjunct areas close to the south coast of 
Western Australia. B. verticillata is a rare species with only 10 or 11 relatively small populations 
known. Possibly only 3 populations consist of more than 100: plants and the maximum number of individuals 
at oné site is c. 250. Its total range is C. 160 km. Although it is well represented in conservation 
reserves, the Species is considered to be at risk. It is susceptible to dieback disease and may be 
killed by fire. It has therefore been recommended for inclusion on the list of declared rare and 
endangered plants in Western Australia. 
B. verticillata occurs as a large bushy shrub or tree up to 5 m in height. It grows on or near exposed 
granite outcrops surrounded by low or tall shrubland. Soil is either rocky or with a shallow layer of 
flowering period to be January to April. There were 


stated the 
ry and February. New 


sand over underlying rock. George (1981) 
d April but no records at all from Janua 
The species' response 


Atlas records of it flowering in March an 
shoot growth may be in late spring though further data are needed to confirm this. 
At a location east of Albany, some plants were reported to 


to fire also requires further investigation. 
have been killed by fire. Others were resprouting from both epicormic buds and lignotubers. 


253 


BANKSIA VICTORIAE Meissner (1855) 


Woolly Orange Banksia 


23 RECORDS: Jan (2) Feb (0) Mar (0) Apr (0) May (0) Jun (2) Jul (1) 
Aug (7) Sep (10) Oct (1) Nov (0) Dec (0). 


Population Size: 1-10 (6) 10-100 (5) »100 (11) Unspecified (1). 
Conservation Status: Restricted to road verge (17%) Not (78$) 
Unspecified (48). In conservation reserve (48$) Not (483) 
Unspecified (43). 


Tree/Shrub: Tree form (4$) Shrub form (91%) Unspecified (4%). 


Height (metres) 

































| 0.0-0.9 
1.0-1.3 HABITAT 
2.0-3.9 
4.0-9.9 Within 2 km of coast: Yes (4%) No (96%) Unspecified (03). 
10.0-19.9 
->20 
Unspecified Vegetation 


- Grassland 


Altitude (metres) 
y Small shrubs 





<20 - Large shrubs 
20-49 Mallee 

50-99 - Woodland 

100-249 -Forest 

250-499 Rainforest 
500-999 -Cleared farmland 
>1000 Other 
Unspecified Unspecified 


Soil Type 


Landform 





Z Sandy Flat 
E Clayish Seasonally wet 
JFMAMJJASOND Loamy Lake edge 
Peaty - River bank 
Gravelly - Valley bottom 
Yes Rocky - Gradual slope 
No Lateritic - Steep slope 
Unspecified 


Sand over laterite 
Sand over rock 
Other 
Unspecified 


Rock outcrop 
Hill/mountain top 
- Other 
Unspecified 





Response to Fire: 1 record 
Growth response: Killed, new seedlings (100%). 


Flowering response: Number of records where flowering had occurred after fire (0). 
Number of records where flowering had not occurred after fire (0). 


Flowering 


100 


Possible pollinators 


Pollinator type 2 records: 
pollinator observed (100%). 





Specific pollinator 0 records. 
wr OM Al MO OTAS NOREN 1D 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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Herbarium collections 
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National Parks >50000 ha. —— 


DISCUSSION 


In the Western Australian Herbarium in 1984 there were only four collections of B. victoriae extending 
from the north-east boundary of Kalbarri National Park southwards to between Hutt River an orthampton. 
A single Atlas record has extended this range northwards to Zuytdorp National Park. At this location and 
at another in the south-west corner of Kalbarri National Park, populations occur within a few kilometres 
of the coast, whereas George (1981) described the distribution as always 20-30 km inland. 
Banksia victoriae is a relatively rare species with few populations known and a total geographic rahge en 
ca. 140 km. Although the species does occur in conservation reserves (Kalbarri and Zuytdorp vts 
Parks) the figure of 48$ compiled from Atlas data is an overstatement since there are dava AM EI: Se 
records from a single locality along the lower Murchison River. The species is harveste s 

: : rt is killed by fire an 
Commercial cut flower trade and is also very susceptible to dieback disease. iow young plants 
regenerates from seedling regrowth so that successive fires at intervals too Cn YT MEN the 
to reach maturity, flower and set seed, could pose a significant threat. For a 
conservation status of the species should be monitored over future years. 

i nto taller 
B. victoriae is typically a large shrub up to 4 m in height, occasionally geya lop nne usually 
tree-like; Ep: d and surrounding vegetatio 
tree-like specimens. Deep yellow sands are strongly preferre 1 is sometimes locally common and 
shrubland often including B. attenuata and B. sceptrum. B. victor CN Sonraniaryethough lack of data 
forms the dominant plant. “Atlas records show the species to be flower rn However, George (1981) has 
from adjoining months prevent an assessment of the entire flowering p appears to be summer though 
defined it as January and February. The main period of new shoot g 
further data are needed to confirm this. 


26° 30’ 


27° 30° 


28° 30° 
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BANKSIA VIOLACEA  c.caraner (1928) 


Violet Banksia 


166 RECORDS: Jan (9) Feb (19) Mar (19) Apr (6) May (3) Jun (7) Jul 
(11) Aug (13) Sep (18) Oct (25) Nov (22) Dec (12). 














Population Size: 1-10 (46) 10-100 (77) »100 (37) Unspecified (6). 





Conservation Status: Restricted to road verge (19%) Not (78%) 
Unspecified (3%). In conservation reserve (48%) Not (46%) 
Unspecified (5%). 


} ANNI 
Ane 


` Ny ff <= ae Ç 
VE Ses 
Ya ss É A 
N 
\ 


I) 
7 Š 

/ 
Tree/Shrub: Tree form (0%) Shrub form (100%) Unspecified (0%). 


Height (metres) 



































0.0-0.9 
yen HABITAT 
4.0-9.9 Within 2 km of coast: Yes (10$) No (90$) Unspecified (0$). 
10.0-19.9 
>20 
Unspecified Vegetation 
da Y ° Altitude (metres) - Grassland 
Small shrubs 
«20 Large shrubs 
N Sh 20-49 -Mallee 
= got Growth -50-99 - Woodland 
100-249 Forest 
250-499 Rainforest 
209 -500-999 Cleared farmland 
»1000 Other 
Unspecified Unspecified 
è 100 $ 0 100 $ 0 
Soil Type Landform 
Sandy Flat 
0 Clayish | Seasonally wet 
Loamy Lake edge 
Peaty River bank 
Gravelly Valley bottom 
Yes Rocky "Gradual: slope 
No Lateritic "Steep slope 
Unspecified Sand over laterite Rock outcrop 


Sand over rock 
Other 
Unspecified 


| Hill/mountain top 
Other 
-Unspecified 





Response to Fire: 12 records 


Growth response: Killed, new seedlings (58%) killed, no seedlings (25%) unspecified (17%). 


Flowering response: Number of records where flowering had occurred after fire (4). Median reported 
time to flowering (49-60 months); minimum reported time to flowering (37-48 months). 


Number of records where flowering had not occurred after fire (4). Median reported time to no 
flowering (24-25 months); maximum reported time to no flowering (49-60 months). 


Flowering 


100 


Possible pollinators 


Pollinator type 36 records: bees, 
wasps, ants (113%) flies (3%) no 
pollinator observed (86%). 





TW AA obi a PISI Specific pollinator 3 records: ant (3) 


Majority of flowers fully open 

Majority of flowers in bud 

Majority of flowers recently finished 
Flowers finished, fruiting cones present 
Neither flowers nor fruiting cones present 
Unspecified 
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DISCUSSION d 

B. violacea occurs in the southern wheatbelt and adjoining coastal areas of Western Australia from 

Wickepin and Woodanilling eastwards to 20 km south of Peak Charles and 40 km north of Esperance. It is 

apparently absent from an area between Fitzgerald, Lake Magenta, Frank Hann National Park and Jerdacuttup. 

Western Australian Herbarium collections had indicated a similar distribution in the western part of its 

d only a few from near the coast 


range but in the east there were no collections from beyond Lake King an 
between Ravensthorpe and Esperance. The records from south of Peak Charles therefore represent an 
80-90 km range extension. With almost 50 ing in conservation reserves, 


^ % of its recorded population occurri 
B. violacea appears relatively secure. 
though occasionally it may be 
rlying laterite. Surrounding 


The species is typically a small shrub, less than one metre in height, 
d. Atlas data suggest a low 


larger. It grows predominantly in white sandy soils, sometimes ove 
eucalypts, the two often intermixe 


vegetation is usually shrubland or mallee 
and possibly erratic rate of flowering. The flowering period appears to be from November to April, but 
even in the most floriferous month (February) less than 50$ of recorded populations were in full flower. 
In January, not one of the nine records was of plants in full flower. The main period of new shoot 
growth is probably in summer. The species is generally non-lignotuberous, being killed by fire and 
regenerating from seedling germination and regrowth. However, in the vicinity of Woodanilling populations 


of lignotuberous plants were recorded. 


29 


30 


34 


32 


33 


35 
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Front cover; Honey possum on Banksia grandis (S.D. Hopper) 
Insert: Atlas contributors looking at maps [A.Taylor] 
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